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A NEW YEAR LETTER TO THE EDITORIAL STAFF 


The war has heightened our sense of ob- 
ligation to guard the health and spirit of 
America. More clearly than ever before, nu- 
trition stands out as a science that is basic to 
health and effective living. Agricultural 
planning, civilian morale, many areas of pre- 
ventive medicine, rehabilitation of wartorn 
populations, and supplying food for our 
armed forces, all demand that we use to the 
fullest extent our accumulated and growing 
knowledge of nutrition. 

The Nutrition Foundation is distinctly a 
pioneering type of organization, partly be- 
cause good research is basically of that na- 
ture, advancing the frontier of human prog- 
ress, and partly because it was formed at a 
time when it could serve as a pattern for 
industry to support fundamental research 
and education in our best university centers. 
Vision and cougage on the part of business 
executives were required to establish such an 
organization. 

We realize that the Editorial Staff has had 
a difficult task in preparing critical, scholarly 
reviews of current research studies for an 
entirely new type of scientific journal. The 


THE FUTURE 


The growth of modern nutrition has oc- 
curred during the same years which saw the 
gathering of the forces which have assailed 
our social order. Some economists of vision 
had long foreseen an inevitable conflict, but 
few physiologists or biochemists had even 
dimly visualized the possibilities inherent in 
the newer knowledge of nutrition which has 
taken form in the past three decades. At 
the moment, the prospect of a proper solu- 
tion of our economic and social problems 
seems utopian, whereas the continuance of 
enlightening progress in nutrition was never 
more assured. 


success of your venture has been gratifying, 
especially since the fruit of your labor can be 
measured in terms of better public health 
and clearer appreciation of the value of good 
research. 

By providing an authoritative, prompt, 
unbiased review of the world’s current re- 
search literature in nutrition, you are render- 
ing a public service that is clearly needed. 
The expressions of appreciation for your 
work from all sections of the world are fre- 
quent and come so largely from persons in 
positions of recognized leadership that we 
regard the publication of Nutrition Reviews 
as well established. The fact that subscrip- 
tions passed the 3500 mark within the first 
vear, essentially without any promotive 
effort, gives further evidence of the contribu- 
tion that you are making. 

Congratulations and best wishes as you 
enter your second year! 

Karu T. Compron, Chairman, 
Board of Trustees, 

The Nutrition Foundation, Inc., 
New York City. 


OF NUTRITION 


In the experimental field, recent events 
have cast long shadows ahead. Professor 
Hopkins once described the goal of bio- 
chemistry as the description of living sys- 
tems in completeness. The metabolism of 
none of the major foodstuffs or of minerals 
is completely known, but the development of 
new technics and their resourceful applica- 
tion have clarified many uncertainties and 
provided new conceptions of great signifi- 
vance. The catalysts concerned in_ bio- 
chemical transformations are being subjected 
to ever closer scrutiny. In the not distant 
future the roster of vitamins necessary for 
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the maintenance of a fully normal nutrition 
will be complete. Some insight into the 
manner of action of these directive and regu- 
latory agencies has already been achieved. 
Possible relations between the nutritive 
value of foods and the character of soil and 
climate in which they are produced have a 
new importance in the light of worldwide 
shortage. Account may also have to be 
taken of the best use to which land should be 
devoted in order to secure the maximum 
economic production of essential foodstuffs 
for a starving world. The complexities are 
many and baffling and therefore the more 
challenging. The fields are ripe for the 
harvest, and trained workers are too few. 

Experimentally established facts and prin- 
ciples of nutrition must be applied if they are 
to improve the health of the nation; they 
must be translated into practice. It is an 
encouraging sign that so many people have 
attended nutrition classes sponsored by the 
American Red Cross, the Office of Civilian 
Defense, and other agencies. More of such 
projects should be launched and more and 
better prepared leaders are needed to con- 
duct them. 

We should be able to look to physicians in 
the general practice of medicine for such 
leadership, but unfortunately the average 
doctor knows too little about the fundamen- 
tals of nutrition, not to mention their appli- 
cation. Often he is only too happy to refer 
nutritional matters to the dietitian, some- 
times with a superior air. Suggestions have 
lately been made to improve this state of 
affairs and they should be put into practice, 
generally. Perhaps they cannot be, at the 
moment, because doctors are hard pressed 
and so are students of medicine. It is to be 
hoped that accelerated programs of instruc- 
tion will be abolished at the earliest occasion; 
education is a process of assimilation and 
like all digestive processes, it requires time. 

Nor can the layman become educated in 
nutrition by a short defense course in the 
subject, but the average American is begin- 
ning to be nutrition-conscious. The Food 
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and Nutrition Board of the National Re- 


search Council has rendered a great service ° 


in calling the attention of producers and 
consumers alike to the vital place of nutri- 
tion in our national life. Perhaps those who 
shout and sing the praises of vitamin pills 
from the housetops have added their bit, 
but good nutrition is more than the fortifica- 
tion of an ill chosen diet with synthetic vita- 
mins. The goal of nutrition education is to 
provide knowledge of food requirements and 
an informed judgment in the purchase of 
foodstuffs and their proper preparation. 
The interest of the average person in his own 
health should be directed toward an appre- 
ciation of what is required for good nutrition 
and how to obtain it. The home, the school, 
the factory, and the press can contribute to 
this end, as has been amply demonstrated. 
How great is the need for such enlightenment 
has also been shown. Food producers will 
promptly respond to consumer demand and 
will make better products if the public will 
buy them. 

Applied nutrition can also contribute to 
our education in democracy. Adult educa- 
tion has here an unparalleled opportunity, 
for which the processes of rationing have sup- 
plied the introduction. Rationing empha- 
sizes food values; it also implies a degree of 
social responsibility that is foreign to the 
thinking of many. The world cannot long 
exist in peace if half of its people are well fed 
and the rest are ill fed. The earth can pro- 
duce enough to feed everyone living on it, 
adequately; the very stones can be turned 
into bread, but if this bread is to feed the 
hungry, our economic and political systems 
must be under the auspices of men of good 
will. If, as has been urged, good nutrition 
must be made an instrument of national, not 
to say, international policy, the goal cannot 
be achieved by any plan without the leader- 
ship and cooperation of men of moral integ- 
rity and large vision in all walks of life. 
People in pressure groups and cartels, and 
seekers of special privilege cannot qualify. 





ee 








ee 





1944] 


War is usually looked upon as a check to 
the onward march of civilization, but it may 
also speed the realization of reforms which, 
but for the emphasis given them by war, 
might have been secured only after much 
longer time. This war should hasten the 
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day when there will be freedom from want 
and better nutrition for all. 
Henry A. MarriLy, 
Professor of Biochemisiry, 
State University of Iowa, 
Iowa City. 


DIET, RETARDED GROWTH, AND LONGEVITY 


Although it was to be expected that a diet 
adequate for normal growth would become 
inadequate when caloric intake was _ re- 
stricted, it was not predicted that animals 
on reduced caloric intake would live signifi- 
cantly longer than animals on adequate 
diets. McCay and associates (J. Nutrition 
10, 13, 63 (1935), 18, 1, 15 (1939); J. Biol. 
Chem. 143, 281 (1942); Arch. Biochem. 2. 
469, 481 (1943)) showed that restriction of 
caloric intake increased the life span of rats, 
and they have conducted many experiments 
to determine specific relationships of diet to 
longevity. 

A basal diet consisting of cooked starch 20 
per cent, cellulose 2 per cent, cod liver oil 
8 per cent, lard 7 per cent, sucrose 5 per cent, 
alfalfa leaf meal 1 per cent, salt mixture 6 
per cent, dry yeast 14 per cent, crude casein 
27 per cent, and dry liver 10 per cent was fed 
to the rats in limited amounts. Fresh let- 
tuce and beef liver were fed as supplements 
in amounts such that only slow growth (5 g. 
in 50 days) was permitted. In one experi- 
ment, after 600 days, only about 50 per cent 
of the animals with adequate caloric intake 
were still alive, but even after 900 days, an 
equal percentage of animals in the group on a 
restricted diet were still living. Females 
lived longer than males. The oldest female 
rat in the retarded group lived 1456 days 
and the oldest male, 1211 days. 

If additional calories were added to the 
basal diet of retarded animals, rapid growth 
resulted, but the maximum size of animals 
thus realimented was not as great as that of 
animals fed adequate diets from weaning. 
Jackson (Anat. Record 68, 371 (1937)) was 


thus confirmed in his conclusion that under- 
nutrition early in life leads to permanent 
changes in body tissues which will not permit 
maximal physical development. Resump- 
tion of growth of retarded animals can still 
occur until they reach an age of about 1000 
days, but thereafter realimentation has little 
positive effect on growth. 

Rats retarded in growth are normal in ap- 
pearance except that the fur appears rough 
because the hair is fine and mats easily. The 
costal cartilages of retarded animals are 
poorly calcified as compared to control rats 
of the same age, but calcification in the aorta 
is more advanced in the retarded group. 
There is no difference between the two 
groups as regards teeth; in both groups at an 
advanced age about a fourth of all teeth are 
carious or missing. Histochemical studies 
of the chloride, water, total phosphorus, and 
potassium of the muscles of retarded rats in- 
dicated that these muscles resemble those of 
young rats of the same weight rather than 
those of control rats of the same age. 

Sperm motility was sometimes inhibited in 
animals on the original diet, so additional 
supplements of vitamin E were given to the 
animals. Males given the supplement 
showed motile sperm; females were fertile. 
In a control group given the same diet but no 
additional vitamin E, the sperm were non- 
motile and the females were sterile. The 
additional vitamin E had no effect on life 
span of the males, but lengthened the life of 
females. Because of the marginal amounts 
of this vitamin in diets used in early studies, 
the sexual characteristics of retarded animals 
are poorly defined, but it may be concluded 
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that sexual maturity is greatly delayed in 
retarded female rats. 

The basal metabolic rate of retarded rats 
is significantly higher than that of control 
rats when calculated on a surface area basis, 
but significantly lower when calculated on a 
body weight* basis. In both normal and 
retarded animals no differences in basal me- 
tabolism related to sex were found. The 
basal metabolic rate on a body weight basis 
did not change as retardation was continued, 
but showed an increase on a surface area 
basis. Realimentation caused a decrease in 
this rate on a surface area basis, but no 
change on a body weight basis. 

The incidence of tumors and also of lung 
infections is higher in normal animals than 
in retarded animals. Neither air condition- 
ing nor dustiness of food appeared to be 
significant factors in determining the inci- 
dence of lung infections. 

Any factor which will increase the life span 
of an animal species must operate by amelio- 
ration of one of the causes of death in that 
species. Restriction of diet is the one 
method of increasing longevity that is not 
obviously a means of alleviating a cause of 
death. Since lung infections are a chronic 
ailment in most rat colonies, McCay justi- 
fiably concludes that the lowered incidence 
of lung infections is the immediate factor 
responsible for the increase in longevity. In 
this and certain other respects, the retarded 
rats seem not to grow old as rapidly as nor- 
mal animals. 

The relation of diet to incidence of infec- 
tion is not clear, however. In an early paper 
(J. Nutrition 8, 435 (1934)) MeCay con- 
cluded that the cause of increased longevity 
in a group of experimental rats on a high 
cellulose diet was that they grew more slowly 
than normal rats. The question may be 
asked, ‘‘Will one group of rats, retarded in 
growth by the feeding of a marginal amount 
of any dietary essential, live longer than 
another group of animals receiving an op- 
timal amount of this essential?” It is not 
known that increased longevity can be ac- 
complished alone by feeding a low calory 
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diet. Possibly other diets, deficient in a 
vitamin or an amino acid, may limit growth 
and thereby also increase the life span. 

It is axiomatic that the nutritional de- 
mands of animal maintenance take preced- 
ence over the demands of animal growth. 
Since addition of carbohydrate in certain 
circumstances can change a negative nitro- 
gen balance to a positive one—since carbo- 
hydrate will ‘‘spare”’ protein—it is reason- 
able to conclude that McCay’s retarded rats 
are burning most of their high protein intake 
for calories for maintenance and that little 
is left for building tissue protein. If this is 
true, the rats are apparently retarded in 
growth by lack of calories but in reality by 
a protein deficiency and in turn by an amino 
acid deficiency. 

Jackson (J. Nutrition 18, 669 (1937)) 
limited the growth of rats by limiting their 
protein intake while giving the animals calo- 
ries ad libitum. His retarded animals re- 
sembled those of McCay in several respects, 
even as to calories consumed. Significantly, 
his retarded animals showed a lower inci- 
dence of middle ear disease and of lung in- 
fections than did animals allowed to grow 
normally. Unfortunately, he made no 
studies on longevity with his animals. 

There are, then, at least three possible 
explanations for the retardation of growth 
in McCay’s animals: (1) a limitation of the 
intake of calories, (2) a protein deficiency, 
brought about as explained above, and (3) a 
limitation of some other and possibly un- 
known dietary essential. The second expla- 
nation seems to be the most probable on the 
basis of known evidence but it does not 
exclude other possible interpretations. The 
establishment of the exact cause of limita- 
tion of growth appears to be an important 
step in determining the reason for the in- 
creased longevity in retarded rats. That 
life can be lengthened by diet is in itself an 
important contribution to the study of the 
physiology of aging. The explanation of this 
phenomenon will be of equal significance in 
our understanding of why man and animals 
grow old. 
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NUTRITIONAL BACKGROUND OF PATIENTS WITH RHEUMATOID ARTHRITIS 


The remarkable effects produced in ani- 
mals by dietary deficiencies which have come 
to light in recent years have led to new 
attempts to evaluate the relation of diet to 
disease. In relation to rheumatoid arthritis, 
there have been numerous studies, and these 
have suggested that many of the food ele- 
ments important in a well balanced diet are 
lacking in the diet of patients suffering from 
this disease. It is not unusual to find in 
such individuals a red smooth tongue and 
skin changes like those which have been 
described in deficiencies of the vitamin 
B-complex. 

It does not follow, of course, from the data 
cited above that the dietary deficiency is 
etiologically related to the disease that is 
found. Particularly is this true where one 
deals with such a chronic disorder as rheu- 
matoid arthritis. The symptoms of the 
disease are such as to lead in many instances 
to lessened interest in food and to other 
factors which result in a poor diet. If one 
is to evaluate the etiologic relationship of 
dietary deficiency to the disease, one must 
know the dietary history of the patient at 
the period in his life previous to the onset 
of disease. 

When an attempt is made to learn about 
a patient’s dietary history some years before 
the onset of a long-standing disorder, as 
Bayles, Richardson, and Hall (New Engl. J. 
Med. 229, 319 (1943)) proposed to do, one’s 
first thought is that he is confronted with an 
impossible task. Nevertheless, after one 
realizes the care with which these authors 
sought to get such information, he is much 
less inclined to be skeptical and reads the 
results with considerable interest. 

Starting with 53 patients suffering from 
rheumatoid arthritis, these investigators 
first discarded the histories of 22 patients 
because of language difficulty, obvious 
memory faults, and failure of the history to 
withstand rigorous cross checking. The 
information as to diet was sought in several 
interviews and a system of cross checking 
was devised which was valuable in gaining 


a reasonably accurate picture. Attention 
was given to prominent likes and dislikes of 
food, to eating habits, to food allergies, to the 
number and character of stools and the use 
of cathartics and enemas, to factors tending 
to increase caloric requirements such as 
infections, pregnancies, and hyperthyroid 
states, as well as to working and sleeping 
hours and duration of periods of relaxation. 
In calculating the diet, allowance was also 
made for the reduction in vitamin content 
as a result of cooking. The composition and 
caloric content of the diets were estimated 
from standard food tables. 

In evaluating factors in the diet, compari- 
son was made with three sets of standards: 
first, with actual requirements as reported 
by various authors; second, with the average 
American diet in North Atlantic states as 
described by Stiebeling and Coons (U. S. 
Department of Agriculture Yearbook (1939)); 
and third, with the recommendations of the 
Food and Nutrition Board of the National 
Research Council for an optimal diet. 

The study revealed that the food intake 
for the year before the definite onset of the 
disease in 31 patients with rheumatoid 
arthritis was essentially the same as that of 
a cross section of families in the North 
Atlantic states. Only 4 patients were con- 
sidered to have had too few calories and 3 
probably too many. Nine females and one 
male had less than the absolute quantity of 
protein recommended by the National 
Research Council, but the general average 
was 84 g., which is a good intake. Since it 
is generally believed that patients with 
rheumatoid arthritis use a high carbohydrate 
diet, it is of interest to note that in only 6 of 
the patients did carbohydrates appear to 
have accounted for more than 50 per cent 
of the calories. It was rather the fat content 
of the diet which tended to be high. 

The average intake of iron was high (15 
mg.), although 7 women consumed less than 
the National Research Council’s recom- 
mendation for their age group. As in the 
case of the average American diet, the 
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calcium content of the diet of these patients 
tended to be low. The diets contained 0.27 
to 1.60 g., with an average of 0.7 g. The 
diets of only 4 females and 2 males met the 
recommendations for iron of the National 
Research Council. 

The vitamin A content of the diet was 
good in most instances, and the average 
daily thiamin intake was 1 mg. Although 
only 4 females and 2 males consumed as 
much thiamin as recommended by the 
National Research Council, there were few 
patients who consumed less than is found in 
the average American diet. The average of 
riboflavin in the patients’ diet seemed to be 
as good as or better than that in the average 
American diet, although only 10 patients 
met the National Research Council’s stand- 
ards. The average intake of vitamin C was 
62 mg., which is much the same as is found 
in the diets of other persons residing in the 
same locality as the patients. Seventeen of 
the 31 patients seemed to meet the National 
Research Council’s standards for vitamin A. 
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It is of interest that over two thirds of the 
patients fell short of the National Research 
Council’s recommendation for calcium, thia- 
min, and riboflavin; about half had an 
inadequate intake of vitamin C; and a small 
number were deficient in protein, iron, or 
vitamin A or its precursors. Only a few 
patients gave a history of abnormal foodstuff 
intake that would lead to obvious clinical 
deficiencies, and in these instances only 
calcium and vitamin C were involved. The 
authors noted, however, that all but 7 of the 
patients had unusual expenditures of nervous 
or physical energy prior to the onset of dis- 
ease. They suggest that an _ increased 
requirement rather than a deficiency of 
intake is the important consideration if a 
food factor contributes at all to the onset of 
rheumatoid arthritis. They ascribe the 
high incidence of signs, symptoms, and 
laboratory findings of food deficiency states 
observed in patients with this disorder to a 
deficiency resulting during the course of the 
disease. 


VITAMINS IN MEAT 


In view of the small amount of reliable 
data available relative to the effect of proc- 
essing and cooking on the nutritive value 
of food products, the recent study by 
Schweigert, McIntire, and Elvehjem (J. 
Nutrition 26, 73 (1943)) on the effect of 
storage, curing, and cooking on the retention 
of thiamin, riboflavin, and nicotinic acid in 
meat is of considerable interest. 

In order to investigate the effect of storage 
on the retention of vitamins, paired pork 
hams were taken from carcasses weighing 
approximately 190 pounds. Two fresh 
hams were analyzed immediately and two 
corresponding hams were stored for fourteen 
days in a freezer (—4° C.). To observe the 
effect of the curing process on the retention 
of vitamins, two different hams were stored 
for fourteen days and the corresponding two 
hams were cured commercially. 

For the cooking tests, four additional hams 


were cured. Two of these hams were 
analyzed uncooked and the two correspond- 
ing hams were used for the cooking tests. 
The food preparation was carried out as 
outlined in the publication of the Committee 
on Preparation Factors, National Coopera- 
tive Meat Investigations (“Meat and Meat 
Cookery,” National Live Stock and Meat 
Board, Chicago, Illinois, (1942)). 

The thiamin content of the samples and 
drippings were determined by the method 
of Hennessy as modified by McIntire et al. 
(J. Nutrition 26, 148 (1943)), and the 
riboflavin method used was that of Snell and 
Strong with modifications reported by Me- 
Intire etal. The nicotinic acid’ method used 
was the microbiologic procedure of Snell 
and Wright (J. Biol. Chem. 139, 675 (1941)). 
Improvements in the latter method have 
been reported by Krehl, Strong, and Elveh- 
jem (Ind. Eng. Chem. (Anal. Ed.) 15, 471 
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(1943)). However, there is evidence to 
show that the values on meat are essentially 
the same with the original method of Snell 
and Wright as with the modifications. 

The results of the investigation showed 
that fresh and freshly stored hams were 
somewhat similar in thiamin, nicotinic acid, 
and riboflavin content, although the stored 
meats showed slightly lower values in all 
cases. Average retention during storage is 
92 per cent for the thiamin and nicotinic 
acid and 85 per cent for the riboflavin. 

In the curing process, 73 per cent of the 
thiamin, 84 per cent of the nicotinic acid, 
and 92 per cent of the riboflavin were re- 
tained. The vaiues are nearly the same as 
were observed during cooking, the curing 
process being actually an extended, low 
temperature cooking. After roasting, the 
average total retention in the meat plus 
drippings was 70 per cent for the thiamin, 
96 per cent for the nicotinic acid, and 84 per 
cent for the riboflavin. 

After frying, the average total retention 
in the meat plus drippings was 92 per cent 
for the thiamin, 96 per cent for the nicotinic 
acid, and 86 per cent for the riboflavin. 
Considerable amounts of each of the vita- 
mins were found in the drippings from 
roasting and frying, an average of 10 per 
cent of the thiamin and riboflavin, and 15 
per cent of the nicotinic acid. The rela- 
tively high retention during frying agrees 
well with previous work. However, in both 
roasting and frying, the values reported in 
this study indicate a somewhat higher 
retention of vitamins than was previously 
reported in ‘‘The Vitamin Content of Meat,”’ 
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by Waisman and Elvehjem (Burgess Pub- 
lishing Company, Minneapolis, Minnesota, 
(1941)). This is due in part to the fact that 
in the earlier work the drippings were not 
analyzed. Also, as pointed out by McIntire 
there is variation due to inadequate prepara- 
tion of the samples for analysis and to im- 
properly standardized methods of cooking 
in the earlier work. 

A study of the biotin content of meat and 
meat products has also been carried out by 
Schweigert, Nielsen, McIntire, and Elveh- 
jem (J. Nutrition 26, 65 (1943)). The 
Lactobacillus caset method as modified by 
Shull, Miller, and Peterson (unpublished 
work (1943)) was used. 

The results indicated that pork loins and 
hams averaged 50 millimicrograms of biotin 
per gram of fresh tissue. An average of 77 
per cent of the biotin was retained in the 
meat alone after cooking, and an average of 
80 per cent was retained in the meat plus 
drippings after cooking. Thus, from 1 to 5 
per cent of the biotin in the original meat 
was recovered in the drippings after cooking. 
This indicates that a very small amount of 
biotin leached out of the meat during cooking 
in contrast to higher amounts of thiamin, 
nicotinic acid, and riboflavin. 

In the analyses of other meats for the 
biotin content, kidney and liver were found 
to be the richest sources. Heart, pancreas, 
and dark and light chicken meat were good 
Beef lung, 
tongue contain about the same amount of 


sources. spleen, brain, and 


biotin as pork, beef, veal, and lamb muscle 
meats. 


MICROBIOLOGIC DETERMINATION OF NICOTINIC ACID 


Wisconsin workers Krehl, Strong, and 
Elvehjem (/nd. Eng. Chem. (Anal. Ed.) 15, 
471 (1948)) have suggested modifications in 
the Snell-Wright microbiologic method for 
the estimation of nicotinic acid (J. Biol. 
Chem. 189, 675 (1941)), which are said to 
vield more consistent and uniform results 


than are possible by adhering to the specifi- 
cations of the original method. 

The principal difficulty with the original 
method, according to Krehl and co-workers, 
has been in the variability of different 
standard curves. At times bacterial growth 
was so poor that it was impossible to obtain 
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dependable results. While the higher parts 
of curves might be reliable, the nonlinearity 
of bacterial response led to the suspicion that 
the method might not always be specific 
owing to the presence of unknown stimula- 
tory substances. Furthermore some lab- 
oratories have experienced difficulty in 
obtaining low blank values with the Snell- 
Wright method. High blanks, due origi- 
nally to the presence of traces of nicotinic 
acid in casein and in biotin concentrates, 
may now be avoided. 

While interested workers should refer to 
the original paper for details, it can be said 
that the principal modifications in the Snell- 
Wright basal medium lie in increasing the 
amounts of glucose and sodium acetate. 
Addition of p-aminobenzoic acid to the 
modified basal medium did not cause in- 
creased bacterial growth but, for fear that 
this acid was present in some of their re- 
agents as a contaminant, it was considered 
advisable to include it as a part of the new 
modified medium. The only other change 
was to increase the biotin content. Other- 
wise the composition of the modified basal 
medium is the same as that recommended by 
Snell and Wright. Details of the prepara- 
tion of stock solutions, preparation of food 
samples, estimation procedures and calcula- 
tions are minutely described. The proce- 
dure in preparing the inoculum was modified 
and is also described in considerable detail. 

Seventy-two hours is the period recom- 
mended for incubation of Lactobacillus 
arabinosis, although it is stated that results 
can be obtained after periods as short as 
twenty-four hours. The principal advan- 
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tage obtained with the modified basal me- 
dium is enhanced bacterial response and in- 
crease in acid production by each increment 
of nicotinic acid, which amounts to 1.40 ml. . 
of acid per 0.05 micrograms of nicotinic acid 
over a range of from 0.04 to 0.30 micrograms. 
Under comparable conditions with the 
original medium, acid production per 0.05 
micrograms of nicotinic acid is only 0.86 
ml. It is stated that routine assays of more 
than five hundred food and tissue samples 
have proved that the method gives satis- 
factory results. 

Experiments are described in which it is 
shown that the presence of varying amounts 
of saturated and unsaturated fatty acids 
have no deleterious effect on acid production. 
Similar results were obtained when starch 
and starchy products were added. A study 
of the effect of oxidizing agents in the prep- 
aration of the food or tissue extracts led to 
the conclusion that no variations were in- 
troduced which would affect the accuracy 
of the method. 

The advantages of microbiologic technics 
for the assay of vitamins are obvious. Any 
contributions which will make possible in- 
creased speed and accuracy of vitamin esti- 
mations will be appreciated, particularly by 
those who are not trained microbiologists. 
Existing methods for nicotinic acid have 
been far from satisfactory under all condi- 
tions and it is hoped that the modifications 
of the Snell-Wright method, as proposed by 
the Wisconsin workers, will prove to be 
valuable and useful in the hands of less 
experienced workers. 


EFFECT OF PREPARATION AND COOKING ON THE VITAMIN CONTENT OF 
DEHYDRATED FOODS 


Investigations of the effect of processing, 
storage, and cooking on the vitamin and 
mineral content of foodstuffs are yielding 
valuable information (Nutrition Reviews 
1, 56, 320 (1943)). Most of these studies 
reveal a considerable loss of vitamins, espe- 


cially thiamin and ascorbic acid, when 
improper methods of cooking are employed. 
Thus potatoes may lose as much as 90 per 
cent of their ascorbic acid content if allowed 
to stand for thirty minutes after mashing. 
As a matter of fact, the variety of ways in 
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which the same foodstuffs may be prepared 
poses a real problem to the nutritionist or 
clinician who is trying to estimate the actual 
vitamin and mineral intake of different foods 
at the time they are actually consumed. In 
addition to investigating the proper ways to 
prepare fresh foods, the rapid development 
of dehydration has necessitated study of the 
best ways of preparing these special food- 
stuffs. 

In a recent paper, Fenton, Barnes, Moyer, 
Wheeler, and Tressler (Am. J. Pub. Health 
33, 799 (1943)) have measured the vitamin 
losses during the cooking of dehydrated 
vegetables. Since dehydrated foods are rel- 
atively new, directions for cooking these 
have varied to extremes, from starting in 
cold water to starting in boiling water; from 
no refreshing (soaking) to refreshing over- 
night; from cooking in small amounts of 
water to cooking in amounts as large as eight 
quarts of water per pound. The four com- 
mercially dehydrated vegetables studied 
were beets, cabbage, potatoes, and ruta- 
bagas. These were cooked in family and 
quantity amounts. In _ cooking family 
amounts the object was to determine (1) 
the losses of thiamin in cooking the dehy- 
drated vegetables according to the different 
procedures outlined, (2) the loss of ascorbic 
acid in cooking dehydrated cabbage, and (3) 
carotene losses in the preparation of cooked 
rutabagas. 

The thiamin content of the uncooked 
commercially dehydrated beets, potatoes, 
cabbage, and rutabagas was 1.7, 4.3, 5.3 
and 5.3 micrograms per gram of dry weight 
respectively. Increases of initial tempera- 
ture of soaking and refreshing for varying 
lengths of time up to sixty minutes had no 
significant effect on the thiamin content. 
On the other hand, increasing the amount 
of cooking water from a minimum for each 
vegetable resulted in a marked and consis- 
tent decrease in the amount of thiamin 
retained in each vegetable and a correspond- 
ing increase of the amounts lost in the cook- 
ing water. In one instance a 78 per cent 
retention of the thiamin of beets was 
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observed when cooked in a given volume of 
water as compared to only a 53 per cent 
retention when the volume of cooking water 
was doubled. Since no actual thiamin 
destruction occurred, the larger volume of 
cooking water actually contained as much 
thiamin as the cooked beets themselves. 

The dehydrated cabbage investigated 
contained about 4 mg. of ascorbic acid per 
gram on a dry weight basis. If the cabbage 
had not been blanched before dehydration, 
then the initial temperature of the cooking 
water had a great effect on the retention of 
ascorbic acid in the cooked product. An 
initial temperature of the cooking water of 
98°C. resulted in a 71 per cent retention of 
the ascorbic acid in the cabbage as compared 
to a 28 per cent retention with an initial 
cooking water temperature of 20°C. Simi- 
larly, increased destruction of ascorbic acid 
occurred if initial refreshing (soaking) peri- 
ods were used. At least in the case of de- 
hydrated vegetables which have not been 
scalded prior to dehydration, it therefore 
appears desirable to utilize immediate hot 
water treatment for cooking to conserve the 
maximum of vitamin C. As in the case of 
thiamin, the use of a large volume of cook- 
ing water causes greater leaching loss of 
ascorbic acid. 

In large quantity cooking, steaming 
proved to be an efficient method. Beets, 
cabbage, potatoes, and rutabagas all re- 
tained some 80 per cent of the original 
thiamin content and upon holding even 
absorbed most of the lost material in the 
small amount of cooking water. From the 
palatability standpoint, steaming of dehy- 
drated beets and potatoes resulted in good 
products, although steamed cabbage and 
rutabagas were not as satisfactory. 

This investigation is particularly valuable 
in defining the optimum conditions for cook- 
ing dehydrated vegetables. Unfortunately, 
the relation of scalding time, temperature of 
drying, and storage conditions to the reten- 
tion of vitamins in the actual production of 
the dehydrated vegetable is not well ad- 
vanced although under intensive study. 
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SKIN CHANGES AND VITAMIN A DEFICIENCY 


It is now generally accepted that the 
cutaneous lesions which Frazier and Hu 
described (Arch. Int. Med. 48, 507 (1931)) 
are actually those of vitamin A deficiency, 
as they assumed at that time. Experi- 
mental support for their observations was 
reported recently by Moult (Arch. Dermat. 
Syph. 47, 768 (1943)), and reviewed in this 
journal (Nutrition Reviews 1, 387 (1943)). 

Frazier, Hu, and Chu have recently re- 
ported further observations on the cutaneous 
manifestations of vitamin A _ deficiency 
(Arch. Dermat. Syph. 48, 1 (1943)). They 
deal with the changes observed from infancy 
to puberty. In an earlier account (Arch. 
Dermat. Syph. 33, 825 (1936)) they pointed 
out that infants and children of prepubertal 
age do not often exhibit hyperkeratosis of 
the hair follicles. Thus, of 91 patients be- 
tween 2 months and 15 years of age with vi- 
tamin A deficiency as manifested by xeroph- 
thalmia and suggested by the history of a 
diet grossly deficient in vitamin A, only 6.6 
per cent had follicular hyperkeratosis. On 
the other hand, 45.6 per cent of 103 patients 
16 to 30 years of age presented this sign. 
Xerosis of the skin (abnormal dryness), 
however, was found in 28.6 per cent of the 
younger patients. This observation led the 
investigators to suspect that the cutaneous 
manifestations of vitamin A deficiency differ 
according to the age of the patient and per- 
haps in relation to certain endocrine factors. 
In their current communication, Frazier and 
co-workers describe the changes in the skin 
observed in a number of young patients. 

In an infant 69 days of age, involvement 
of the skin was localized and minimal, con- 
sisting only of mild xeroderma of the shoul- 
ders and arms. Histologic examination re- 
vealed more extensive alterations of the 
cutaneous structures, including definite 
intrafollicular hyperkératosis and atrophy 
of the sebaceous glands. Hypertrophy of 
the epidermal cells, usually seen in adults 
deficient in vitamin A, was not present in 


this infant. Of great interest was the obser- 
vation that there was a wide variation in the 
degree of involvement of the pilosebaceous 
structures. 

In a patient 16 months of age, there was 
not only generalized xerosis of the skin, but 
also a diffuse eruption consisting of papular 
lesions at the sites of the hair follicles which 
gave the skin the appearance of chronic 
goose flesh. In this case, as in the first, the 
epidermis was thin and atrophic, a change 
which the authors believe to be the earliest 
epithelial reaction to a deficiency of vita- 
min A. 

In children 4 to 5 years of age or older, 
involvement of the pilosebaceous structures 
of the skin was more pronounced. In some 
patients at this age well formed follicular 
papules widely distributed over the surface 
of the skin were found, and the lesions were 
often sharp and pointed and showed small 
intrafollicular plugs of keratinous material. 
Such changes, however, were much more 
rare at this age than in adults. 

In patients who were still older, the re- 
semblance to the changes described in adults 
was more and more striking. The authors 
conclude that there is significant correlation 
between the magnitude of the follicular reac- 
tion and the age of the patient. They 
suspect that the integrity of the pilose- 
baceous tissues in the presence of vitamin 
A deficiency is closely related to sexual 
development, and they call attention to the 
similarity of the epithelial changes produced 
by deficiency of vitamin A and those pro- 
duced by the physiologic action of estrogenic 
substance on the vaginal mucosa. Both 
induce hyperplasia and keratinization of 
epithelium. This suggests that the dis- 
turbed cellular metabolism may depend on 
the same, or closely related biochemical 
faults. The increasing function of the 
sexual glands may play a part in conditioning 
the pilosebaceous structures to respond more 
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readily with a keratinizing metaplasia or 
hyperplasia of epithelium. 

There is no doubt that the patients ob- 
served by Frazier and associates were defi- 
cient in vitamin A and the description of the 
skin lesions found at these ages is of great 
value. Further work will be required to 
demonstrate the relationship of the internal 
secretions and vitamin A. This represents 
another observation which should stimulate 
interest in the relationship of vitamins and 
the endocrine secretions. 

More difficult to accept as related to 
vitamin A deficiency are the observations of 
Peck, Glick, Sobotka, and Chargin in cases 
of Darier’s disease (Arch. Dermat. Syph. 48, 
17 (1943)). Darier’s disease (keratosis folli- 
cularis) is an obseure chronic skin disorder 
more common in males than in females, com- 
mencing early in life, and at times demon- 
strating a familial tendency. It is charac- 
terized at first by discrete, firm, keratotic, 
follicular papules of the same color as the 
skin. With time, the papules become 
darker, then red, and then brownish or 
purplish. Finally, they coalesce and form 
papillomatous The eruption is 
symmetrical and widespread. The palms 
and soles may become horny and greatly 
thickened. In an earlier account Peck, 
Chargin, and Sobotka (Arch. Dermat. Syph. 
43, 223 (1941)) presented the results of their 
studies which led them to conclude that 
Darier’s disease is caused by deficiency of 
vitamin A. In the current report, observa- 
tions on 6 additional cases are presented, and 
the further course of 3 of the 4 original cases 
is given. 

A number of these patients with Darier’s 
disease were studied by Dr. Selig Hecht 
and their dark adaptation was measured. 
Determinations also were made of the vita- 
min A content of the blood serum. These 
determinations were usually consistent with 
an assumption that the patient might be 
deficient in vitamin A, but the observations 
were not always made prior to the institution 
of treatment. Certainly the studies re- 
corded cannot be regarded as having proved 
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a relationship between vitamin A deficiency 
and Darier’s disease. The chief evidence 
favoring the conclusion that this condition is 
due to a lack of vitamin A rests on the im- 
provement which took place when vitamin 
A was given. In some instances, this was 
remarkable in degree. 

It is not surprising that a condition which 
is characterized by keratosis of the hair 
follicles should be suspected as being caused 
by vitamin A deficiency. The symmetrical 
character of the lesions is consistent with the 
hypothesis that the cause of the disorder is 
systemic rather than local in character. 
The hereditary aspect of Darier’s disease is 
difficult to explain unless one assumes that 
the patients carry an inherited abnormality 
in the metabolism of vitamin A. The latter 
possibility is suggested by the fact that 
improvement in the skin lesions required 
the administration of as much as 200,000 
U.S. P. units of vitamin A per day. A re- 
duction to half this amount in some instances 
was associated with a recurrence. It is note- 
worthy that the authors found that in some 
instances several years of treatment were 
required before the cutaneous lesions disap- 
peared. In one of the 10 cases, no clinical 
improvement occurred. In one case, ‘too 
much” vitamin A was associated with an 
exacerbation of the disease. 

It seems curious that, unlike the patients 
with vitamin A deficiency seen in China by 
Frazier and co-workers, eye changes such as 
xerophthalmia and keratomalacia were not 
observed in the cases of Peck and co-workers. 
The only changes suggesting ocular effects of 
vitamin A deficiency were the lowering of the 
threshold for dark adaptation. 

The suggestion that keratosis follicularis 
or Darier’s disease is caused by lack of vita- 
min A arising from an acquired impairment 
in absorption of this vitamin, or is due to a 
fault in the conversion of the provitamin to 
vitamin A, is interesting. However, in spite 
of the remarkable improvement which is 
described in some of the patients, further 
studies are desirable before this thesis will 
be accepted. 
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CAROTENE AND ASCORBIC ACID IN PEPPERS 


Devotees of ‘‘hot chili” and similar pepper- 
containing and stomach-warming concoc- 
tions, characteristic of the southwestern 
United States and of Mexico, will find ex- 
cellent material in defense of their favorite 
food in a recent bulletin published by the 
New Mexico Agricultural Experiment Sta- 
tion at State College, New Mexico (Lantz, 
Bull. no. 306 (1943)). 

Although peppers of various types have 
long been an important article of diet in the 
southwestern United States, and in spite of 
the fact that the pepper crop has been an 
important commercial crop, little has been 
known regarding the contribution that pep- 
pers make to the average diet in pepper con- 
suming regions. The word “chile” is a 
Spanish word which, the author states, is 
correctly used to refer to the fruit of any 
variety of the pepper plant, Capsicum an- 
nuum. Consequently, through common us- 
age, the term has come to mean any hot 
pepper grown in the great southwest and 
through long usage in trade channels, the 
spelling has been changed to “‘chili.”’ 

Svirbely and Szent-Gyérgyi were the first 
to point out that Hungarian peppers are 
excellent sources of ascorbic acid (Biochem. J. 
27, 279 (1933)). In fact, for a time, these 
and similar peppers constituted an important 
commercial source of crystalline ascorbic 
acid in central Europe, prior to the develop- 
ment of synthetic methods for the manufac- 
ture of this vitamin. 

In the southwest, peppers are used in both 
green and ripe stages. Those preserved for 
home use are usually dried although rela- 
tively large amcunts are also canned. Sun 
drying is the principal method of dehydra- 
tion although artificial dehydration of pep- 
pers is said to yield a superior and more 
uniform product, free from moldy and dis- 
colored pods. 

Lantz has studied many varieties of pep- 
pers for their carotene and ascorbic acid 
content. These have been studied at vari- 


ous stages cf maturity, when green, partially 
ripe, ripe, and after drying and canning. 
Carotene was determined chemically by the 
method of Moore (Ind. Eng. Chem. (Anal. 
Ed.) 12, 726 (1940)) and by the growth 
response method with rats, using 6-carotene 
as the reference standard. Ascorbic acid 
was determined by the photoelectric dye 
titration method of Bessey (J. Biol. Chem. 
126, 771 (1938)). 

As might be expected, estimations of 
carotene were variable by both methods of 
assay, the greatest variations occurring in 
the partly ripened and fully ripened peppers. 
Difficulties encountered with the chemical 
method had to do primarily with the 
chromatographic separation of carotenoid 
pigments from interfering pigments. The 
rat assays were even less satisfactory since 
the time required for rat feeding tests makes 
it impossible to ensure the continuous con- 
sumption of the same fresh material of un- 
changed vitamin potency. Furthermore, it 
was impossible to obtain satisfactory intakes 
of certain peppers because of lack of palat- 
ability. Unexplained stomach erosions and 
cornification were observed in the rats but 
this could not be traced to the irritating 
effect of hot peppers. 

Carotene results on green peppers were 
fairly consistent as determined by the chem- 
ical method, ranging from an average of 3.6 
micrograms per gram to 8.7 micrograms per 
gram of fresh green material. However, 
when green peppers were permitted to ripen, 
carotene content varied with stage of ripen- 
ing and with variety of pepper. For exam- 
ple, twenty-three samples of one variety 
(College no. 9 chile) yielded an average of 
4.1 micrograms per gram of carotene when 
the peppers were green. When the same 
variety was permitted to ripen, eight sam- 
ples yielded from 33.9 to 246.3 micrograms 
per gram of carotene. One variety (Jubilee 
of Honor) which is never green (but which 
is yellow when unripe turning to orange and 
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finally to red when ripe) contained scarcely 
measurable amounts of carotene, when 
yellow. When partly ripened (orange) the 
carotene was not much higher. However, 
when ripe (red) seven samples varied from 
a minimum of 7.3 micrograms per gram to a 
maximum of 90.2 micrograms per gram. 
Ascorbic acid seemed to be at the highest 
level when peppers are at the partly ripened 
stage, although peppers may be considered 
an excellent source of this vitamin, regard- 
less of stage of ripeness. Ascorbic acid 
values seemed to increase as the season ad- 
vanced. For example, average values for 
one variety (College no. 9 green chile) in- 
creased from 209 to 375 mg. per 100 g. from 
August to November. Averages for Sep- 
tember and October occupied intermediate 
positions, with October figures exceeding 
those for September. The highest average 
figure reported (three samples only) was 408 
mg. per 100 g. for ripe Long Red paprika 


GASTRIC LESIONS CAUSED 


The occurrence of gastric lesions in ex- 
perimental animals fed deficient diets has 
excited medical interest for at least a quarter 
of a century (Nutrition Reviews 1, 174 
(1943)). The types of deficiency which 
have produced the lesions have been quite 
variable and have ranged from simple star- 
vation to specific deficiencies of individual 
vitamins. Interpretation of results has of- 
ten been difficult because the diets employed 
have been inadequate in multiple factors, 
and under such circumstances the addition 
of protein, thiamin, or riboflavin has been 
shown to affect the frequency of lesions or 
their distribution within the stomach (Zuck- 
er and Berg, Proc. Soc. Exp. Biol. Med. 53, 
34 (1943)). In general, when rats are used, 
the lesions are most frequent in the antrum, 
less common in the rumen, and unusual in 
the fundus (Berg, Am. J. Path. 18, 49 
(1942)). Those of the antrum and rumen 
are characterized by epithelial hyperplasia 
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which, in the green stage, contained 221 
mg. per 100g. The highest individual assay 
(on the same variety) yielded 561 mg. per 
100 g. 

It would appear, therefore, that people 
who consume chili peppers daily in consid- 
erable amounts must obtain appreciable 
supplies of carotene and ascorbic acid. The 
author states that there is little authentic 
information regarding the contribution that 
peppers make to the diet because of a lack 
of information regarding their vitamin con- 
tent. Such evaluations should now be possi- 
ble. With one or two exceptions, so far as 
varieties are concerned, it is concluded that 
peppers which are rich in carotene are usu- 
ally rich in ascorbic acid. The author makes 
no comments regarding the possible effects 
of drying and canning on vitamin stability. 
It is entirely possible that the pepper has not 
received the attention, from dietitians and 
nutritionists, that it apparently deserves. 


BY CALCIUM DEFICIENCY 


with central areas of ulceration; those in the 
fundus are essentially hemorrhagic erosions. 
To date no relationship between nutritional 
gastritis and diseases of the stomach in man 
has been found. If no association is ever 
discovered, however, these gastric changes 
will undoubtedly remain of interest to in- 
vestigators until their method of production 
is understood. 

For this reason, and also in order that 
possible confusion in the interpretation of 
other results might be avoided, recognition 
must be taken of the fact that calcium 
deficiency may apparently also cause gastric 
lesions in the rat. Zucker and Berg fed 
young rats a diet which contained: heated 
egg albumen, 20 per cent; modified Wesson 
salt mixture, 1.2 per cent; cottonseed oil 
(containing carotin), 2 per cent; rice bran 
extract, 5 per cent; phosphorus (as potassium 
acid phosphate) 0.4 per cent; cane sugar to 
make 100 per cent. Control animals were 
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given the same diet to which 0.6 per cent 
calcium as calcium carbonate had _ been 
added. The experimental regime was con- 
tinued for twenty-eight days. The stom- 
achs of the deficient animals contained an 
average of 15 areas of epithelial hyperplasia 
per rat while those of the control group 
averaged only 0.83 per animal. This occur- 
rence in the controls was no greater than in 
rats fed on stock diets. Most of the lesions 
were in the antrum, but a small number 
were present also in the fundus and rumen. 

These experiments were open to criticism 
because both growth and food intake fell off 
on the calcium deficient diets after seven to 
ten days. It was not definite therefore, 
that the protein and B-complex consump- 
tion were adequate to make certain that the 
gastric lesions were specifically related to 
calcium deficiency. In an attempt to elim- 


. 


inate this possible complication, the protein 


NIACIN AND NECROTIC 


It has been estimated that, under normal 
conditions, 40 per cent of the pigs born each 
year in the United States die before they 
reach market size. Necrotic enteritis is one 
of the diseases which is responsible for large 
numbers of these deaths. 

Necrotic enteritis or so-called ‘‘necro,”’ is 
a disease of young pigs. The first apparent 
symptom is “unthriftiness.” The bristles 
and skin become rough, the skin finally be- 
coming covered with small scabs which are 
particularly noticeable on the ears. The 
disease is characterized by diarrhea. The 
pigs become emaciated and anemic, and 
death will follow unless effective treatment 
is given. Autopsy reveals few internal 
changes in the earlier stages, but as the dis- 
ase progresses, small white irregular spots 
appear on the serous coat of the large intes- 
tine. These are caused by the separation of 
the epithelium from the mucosa. 

At the present time there is considerable 
difference of opinion as to the cause of this 
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of the diet was increased to 26.7 per cent, 
100 micrograms of riboflavin were added per 
100 g. of diet, and a yeast extract was in- 
cluded at levels of both 0.5 and 2 per cent. 
Furthermore, the animals were pair-fed so 
that the food intake of controls and experi- 
mental groups was equalized. The results 
were the same as in the first experiment 
except that-all the lesions in the calcium 
deficient animals were found only in the 
antral mucosa. 

A specific deficiency of calcium, therefore, 
can apparently cause nutritional gastritis in 
the rat. The importance of this observation 
seems twofold: (1) it defines a previously 
undescribed manifestation of calcium defi- 
ciency, and (2) it suggests that calcium 
balance must be evaluated in all those 
experiments in which nutritional gastritis 
is produced. 


ENTERITIS IN SWINE 


disease. Veterinarians have classed ne- 
crotic enteritis as a filth borne disease, but 
this viewpoint has not been fully accepted. 

More commonly this disease is attributed 
to an invasion by the organism Salmonella 
cholerae suis with perhaps other secondary 
invaders. There appears to be ample justifi- 
cation for the conclusion that this organism 
is involved in the syndrome, but the picture 
is somewhat complicated by the viewpoint 
of some workers that the nutrition of the pig 
is also involved. 

The basis for this latter view dates back 
to the work of Chick and associates (Bio- 
chem. J. 32, 10 (1938)) who discovered that 
severe deficiency symptoms occurred in pigs 
fed a diet composed largely of maize and 
that the condition was corrected by the 
administration of niacin. The external 
symptoms occurring in these pigs were the 
same as those which have been described 
for necrotic enteritis. In 1938, Madison, 
Miller, and Keith (Science 89, 490 (1939)) 
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observed pigs under farm conditions with 
similar symptoms. The condition of these 
pigs was markedly improved, and death 
losses halted, by the administration of nia- 
cin. These workers therefore termed this 
disorder swine pellagra. 

Subsequently Davis, Freeman, and Mad- 
sen (Mich. Agr. Exp. Sta. Tech Bull. no. 170 
(1940)) published “The Relation of Nutri- 
tion to the Development of Necrotic Enteri- 
tis in Swine.” These authors stated that 
their results indicate that necrotic enteritis 
of swine develops primarily as the result of 
nutritional deficiency, and is prevented and 
cured by niacin. They suggested that in- 
fectious necrotic enteritis is a secondary 
complication caused by the organism S. 
cholerae suis after the symptoms of niacin 
deficiency develop. 

Neither has there been a general accep- 
tance of this viewpoint. Breed (J. Am. Vet. 
Med. Assn. 100, 27 (1942)) recognizes pig 
pellagra and another disease which he 
chooses to term Salmonellosis, as two dis- 
eases with similar pathology of the digestive 
tract, the latter being infectious in character 
and the former due to niacin deficiency. He 
states that “pig pellagra is not a new disease 
of young swine, but rather an old malady, 
the scientific cause of which has been recog- 
nized.”” He warns that “this problem 
should be carefully studied by the veteri- 
narian so that it will not be directed into the 
hands of the nutritionist.”’ 

This whole question has been of consid- 
erable interest to research workers as well 
as to veterinary practitioners. Fairbanks 
and Curzon (North Amer. Vet. 21, 536 
(1940)) have reviewed the question and 
conclude that niacin deficiency may appear 
in pigs raised on the farm, and that necrotic 
enteritis, or a syndrome almost identical 
with it, appears frequently in swine on a 
ration low in or devoid of niacin. 

Hastings (North Amer. Vet. 21, 724 (1940)) 
states that niacin appears to exert a defi- 
nitely favorable influence on the subacute 
form of enteritis commonly called ‘“necro,”’ 
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the curative value being almost unbelievable 
at times. However, the treatment with 
niacin is recognized to have limitations as a 
cure for the disease, especially in the later 
stages. It is at this point that the veteri- 
narian is frequently called, the disease having 
progressed to the stage involving severe 
necrosis and profuse diarrhea. In many 
cases, before clinical symptoms appear, the 
intestinal tract has been severely damaged 
and foci of infection have occurred in other 
tissues and organs such as the lungs, kidneys, 
and liver. 

Some veterinarians prefer to believe that 
nutritional factors are not involved in any 
way in infectious necrotic enteritis. Work 
testing this hypothesis has been reported by 
Edgington, Robison, Burroughs, and Bethke 
(J. Am. Vet. Med. Assn. 101, 103 (1942)) 
and by Davis and Freeman (Proc. Am. Soc. 
An. Prod. p. 316 (1940)). Cultures of S. 
cholerae suis were fed to pigs to transmit the 
organism. Edgington et al. interpret their 
results as indicating that the protective value 
of niacin against infection, by this organism, 
was not sufficient to encourage its use as a 
specific preventive or curative measure, but 
recognize that the evaluation of the influence 
of nutritional factors upon this disease may 
not yet be clearly established. Davis and 
Freeman reported marked differences in the 
development of the disease in response to 
different dietary treatments. Liver feeding 
afforded the best protection, and niacin was 
effective to some extent, while dried bakers’ 
veast at the rate of 50 g. per day per pig gave 
no protection. They postulated that the 
protective action of these supplements is due 
to the nutrition of the pig rather than to a 
specific action against the S. cholerae suis 
organism. 

In a further report Davis, Hale, and 
Freeman (J. Animal Sci. 2, 138 (1943)) 
seek to differentiate between ‘‘swine pella- 
gra,’’ the term first used by Madison, Miller, 
and Keith, and ‘Salmonellosis,’ a term they 
also prefer to infectious enteritis. They 
state that these two conditions may occur 
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concurrently, or one may predispose the 
other. 

The advent of sulfa drugs led to the use of 
sulfaguanidine in veterinary practice by 
Cameron (Cornell Veterinarian 32, 1 (1942)), 
Kernkamp and Roepke (Proc. Soc. Exp. 
Biol. Med. 50, 268 (1942)), and Bornstein 
and Strauss (Jbid. 47, 112 (1941)). The 
success of the use of the sulfa drug by these 
workers led Davis, Hale, and Freeman to 
administer sulfaguanidine to control any 
Salmonella infection, in the hope that under 
these conditions the pig might make better 
use of the niacin. The results indicated that 
sulfaguanidine was effective in protecting 
pigs from S. cholerae suis. Niacin on the 
other hand did not prevent the pigs from 
reacting to the Salmonella, but following 
the initial setback, it was effective in pro- 
moting rapid recovery and increased weight 
gains. These results were interpreted as 
substantiating previous observations that 
niacin is effective in preventing pig pellagra, 
and also in treating Salmonellosis, in so far 
as it enables the pig to maintain its body 
defenses, but it is not a bacteriostatic or a 
bactericidal agent. 

It is apparent that further work would be 
highly desirable in order to clarify the rela- 
tionships of the factors involved in the cause, 
cure, and prevention of this disease. Dif- 
ferentiation between pig pellagra and necrot- 
ic enteritis seems logical, with the former 
possibly predisposing the latter infectious 
condition, or being the subacute stage of the 
same. 
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The relationship of niacin and the occur- 
rence of pig pellagra is not easy to under- 
stand. Chick and associates showed that a 
ration composed largely of corn may be 
deficient in niacin. This may not mean that 
all corn rations are thus deficient, since the 
fact stands that thousands of pigs are suc- 
cessfully raised on rations composed mostly 
of corn. Such pigs must obtain sufficient 
niacin from the corn or from some other 
source. Bacterial synthesis in the intestinal 
tract may provide this niacin, although 
information on this point is lacking for the 
pig, and one might expect that the pig’s 
ability in this respect would be limited. 

Little is known of the pig’s actual require- 
ment for niacin. Hughes (Proc. Am. Soc. 
An. Prod. p. 147 (1939)) has suggested that 
13.7 mg. of niacin per day per 100 pounds of 
body weight protected pigs from pellagra. 
The stated requirement usually exceeds this 
figure, and therapeutic doses of 50 to 100 
and even 200 mg. per day per pig are often 
used. 

The efficacy of some of the sulfa drugs for 
the treatment of the disease in its advanced 
stages is particularly striking. It 
therefore appear that sulfa drug and niacin 
treatment would offer the best therapy for 
the disease in the necrotic stage. It remains 
to be seen whether pig feeds should be fortified 
with niacin as a preventive measure. It is 
possible that the inclusion of other B-vita- 
mins, in addition to niacin, would also be 
valuable for this purpose. 


would 


VITAMIN A REQUIREMENTS OF INFANTS 


In a continuation of their attempts to 
define more sharply the optimal vitamin A 
requirements of normal infants, Lewis and 
Bodansky (Proc. Soc. Exp. Biol. Med. 82, 
265 (1943)) have found that 100 to 200 1.v. 
of vitamin A per kilogram are required daily 
by infants to bring about and maintain nor- 
mal blood concentrations of the vitamin. 


They believe these figures to be more ac- 
curate than are those obtained by determin- 
ing the amount of vitamin A required to 
prevent abnormalities of dark adaptation 
and should, therefore, replace previous 
estimates. 

The validity of Lewis and Bodansky’s 
conclusion rests on evidence that plasma 
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vitamin A levels provide the most sensitive 
measurable index of vitamin A nutrition in 
the living animal. In studies of the vitamin 
A requirements of rats, for instance, it has 
been demonstrated (Lewis, Bodansky, Falk, 
and MeGuire, Proc. Soc. Exp. Biol. Med. 
46, 248 (1941); J. Nutrition 23, 351 (1942)) 
that only 2 units of vitamin A per day were 
needed to maintain the maximal concentra- 
tion of this nutrient in the retinas of most 
animals, while 25 units a day were required 
to support normal growth, and 50 units per 
day were necessary to provide normal plasma 
levels (100 to 112 units per 100 ml.). Fur- 
thermore, it was shown that lower vitamin 
A intakes were accompanied by lower plasma 
vitamin A, but vitamin A intakes greater 
than 50 units per day did not raise the 
plasma values above the range of 100 to 112 
units per 100 ml. Low plasma values were 
found to be associated with poor hepatic 
stores while with normal levels the stores 
were good. These data suggest that (1) the 
ability of the eye to adapt to darkness may 
not be affected early in the course of vitamin 
A deficiency, and (2) a normal plasma 
vitamin A value is indicative of a satisfactory 
intake and storage of the vitamin. 

Similar studies made on infants gave com- 
parable results. Lewis and Haig (J. Pedi- 
atrics 15, 812 (1939)) first showed that a 
minimum of 25 1.v. per kilogram of body 
weight per day was required to preserve the 
normal adaptation of infants to dark. The 
normal plasma vitamin A level for infants 
was established by Lewis, Bodansky, and 
Haig at 45 or more 1.v. per 100 ml. (Am. J. 
Dis. Child. 62, 1129 (1941)). Values below 
this level were obtained when diets were 
devoid of vitamin A or abnormalities of fat 
absorption were present. The low levels of 
vitamin A in the blood were associated with 
poor dark adaptation. Finally, these work- 
ers showed that disturbances of dark adapta- 
tion could be corrected without causing 
plasma vitamin A levels to return to normal 
(Science 94, 370 (1941)). In this study, 5 
infants were kept on a diet free of vitamin A 
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for from one to four and a half months. 
Their plasma vitamin A fell below 45 1.v. 
per 100 ml. and dark adaptation became 
abnormal. When they were then given 150 
units of vitamin A daily for one month, the 
disturbance of dark adaptation was corrected 
in each instance but plasma vitamin A 
concentrations remained low. These re- 
sults, therefore, like those obtained on rats, 
strongly suggest that the level of vitamin A 
in plasma provides a more sensitive index of 
vitamin A nutrition than do tests of dark 
adaptation. 

A study of vitamin A requirements in in- 
fants as determined by the vitamin A con- 
centration in blood was made on 13 infants, 
7 months of age or younger by Lewis and 
Bodansky (Proc. Soc. Exp. Biol. Med. 62, 
265 (1943)). They had all been on diets 
devoid of vitamin A and 12 had subnormal 
plasma levels. Three of the infants received 
a daily supplement of 150 units of vitamin A 
in the form of U.S.P. reference cod liver oil, 
5 were given 600 units daily, and the remain- 
ing 5 were given 1200 units per day. One 
of the infants in the group receiving the 600 
units supplement had a plasma vitamin A 
level within the normal zone (48 units). 
The daily intake of 150 and 600 units for 
four weeks had no appreciable effect on the 
vitamin A concentration in plasma, and the 
value for the infant whose level had initially 
been 48 units actually fell to 32 units. On 
the other hand, 1200 units per day brought 
the blood concentration into the normal 
range in each of the 5 infants who received 
this dosage. Since the 600 units supplement 
(100 units per kilogram body weight) was 
not large enough to raise blood levels to the 
normal range, the actual minimal require- 
ment necessary to accomplish this effect lies 
somewhere between 600 and 1200 units. 
The latter figure is equivalent approximately 
to 200 units per kilogram of body weight and 
is probably closer to the minimal require- 
ment than is the 600 units dosage. Even 
the supplement of 150 units, however, was 
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adequate to restore dark adaptation to 
normal. 

Though the conclusions of Lewis and 
Bodansky seem scientifically sound, caution 
must be exercised in interpreting individual 
plasma vitamin A values. The authors 
themselves observed an occasional infant 
with normal concentration in the plasma who 
showed poor dark adaptation. Febrile con- 
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ditions frequently cause the plasma vitamin 
A level to fall temporarily to a subnormal 
value. As in the case of plasma ascorbic 
acid concentrations, a low level of the vita- 
min in plasma may indicate suboptimal 
nutrition but does not necessarily imply a 
degree of depletion great enough to be ac- 
companied by clinical manifestations of 
deficiency. 


RANCIDITY IN EXPERIMENTAL DIETS 


It is common practice among nutrition 
investigators to prepare experimental diets 
and keep them at room temperatures for 
several weeks under conditions which permit 
fats to deteriorate and become rancid. The 
possible effects of this deterioration on ani- 
mals or on dietary constituents have not 
been sufficiently explored. Attention has 
already been directed to the fact that vita- 
min E may be destroyed by rancid fats 
(Nutrition Reviews 1, 381 (1943)). This 
latter observation has again been confirmed 
by Miller (J. Nutrition 26, 43 (1943)) who 
demonstrated that (1) hydrogenation does 
not destroy the vitamin E present in vege- 
table oils; and (2) in diets made with hydro- 
genated vegetable oils, the vitamin E is not 
destroyed as readily by oxidation as when 
lard or unhydrogenated oils are used. 

The seriousness of fat rancidification is 
once more emphasized by the observations 
of Clausen, Barnes, and Burr (Proc. Soc. 
Exp. Biol. Med. 58, 176 (1943)). These 
authors noted that rats which received a 
balanced diet containing the pure crystalline 
B-vitamins in place of yeast, cod liver oil, 
and lard, failed to grow and then died. If 
the pure B-vitamins were replaced by yeast, 
or if the lard were replaced by hydrogenated 
vegetable oils, corn oil, or butterfat, growth 
occurred normally. It was found that the 
lard and cod liver oil, in the absence of yeast, 
rapidly became oxidized and exerted a dele- 
terious effect on the animals. This observa- 
tion prompted the authors to study more 


thoroughly the rate of fat oxidation in ex- 
perimental diets. 

Dietary mixtures containing casein, su- 
crose, salts, fat, and a source of the B-vita- 
mins, were prepared in 200 g. lots, placed 
in glass bottles, and stored in the dark at 
room temperature. Once each week 25 g. 
samples were removed for determination of 
the amount of oxidation that had taken 
place. The samples were extracted with 
ligroin, the solvent removed by vacuum dis- 
tillation, and peroxide values determined. 
Lard in diet mixtures not containing yeast 
began to show oxidation at the end of two 
weeks. Stability of the lard was not signifi- 
cantly influenced by the presence of crystal- 
line thiamin, riboflavin, niacin, pyridoxine, 
pantothenic acid, choline, and 2 methyl-1 ,4- 
naphthoquinone but was greatly increased 
when yeast was added (induction period 
prolonged beyond eight weeks). The addi- 
tion of Cellu Flour also had a protective 
effect against oxidation. The authors sug- 
gest that a pro-oxidant, possibly one of the 
salts (calcium carbonate, magnesium car- 
bonate, magnesium sulfate, sodium chloride, 
potassium chloride, potassium acid phos- 
phate, ferric phosphate, and potassium 
iodide) might promote oxidation in the food 
mixtures. 

The rate of oxidation of other fats was 
likewise studied. Cod liver oil and wheat 
germ oil together, in the absence of any other 
source of fat, oxidized much more rapidly 
than did cod liver oil alone. However, 
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when these two fats were added to diets that 
contained lard, rancidification of the lard 
was delayed. Butterfat became rancid more 
slowly than did lard and was protected 
against oxidation to a considerable extent by 
wheat germ oil. The latter substance did 
not inhibit the deterioration of a diet which 
contained cottonseed oil. Gum guaiac is 
an antioxidant and in concentrations of 0.1 
per cent definitely prolonged the keeping 
time of lard. Storage of the diet which 
contained lard and the crystalline B-vita- 
mins at a temperature of 12°C. resulted in a 
much slower rate of oxidation than.occurred 
at room temperature. 

These observations should undoubtedly 
serve a good purpose in guiding investigators 
to prepare and store experimental diets 
under conditions which reduce the develop- 
ment of rancidity to a minimum. Unfor- 
tunately no data is presented to show 
whether the deleterious effects of rancidity 
are due solely to the destruction of essen- 
tial nutrients or include also direct toxic ef- 
fects on the animal organism. 

One of the most interesting phases of the 
demonstration is that which showed that 
yeast will protect against oxidation of fats 
while the pure B-vitamins (para-amino- 
benzoic acid not included) are unable to do 
so. Essentially the same conclusion was 
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reached by Gyérgy and Tomarelli (J. Biol. 
Chem. 147, 515 (1943)). These workers 
found that the following sources of the 
vitamin B-complex contained antioxygenic 
properties: yeast, veast extract, aqueous rice 
bran extract, liver extract, molasses, and 
milk sugar residue. The antioxidant ac- 
tivity of yeast extract or of rice bran extract 
was not destroyed by autoclaving at pH 10. 
None of the crystalline B-vitamins protected 
against oxidation except para-aminobenzoic 
acid. Para-aminobenzoic acid, however, 
was not identical with the antioxidant of 
yeast extract and of rice bran extract be- 
cause (1) both extracts were shown by 
microbiologic assay to contain only small 
amounts of the vitamin, and (2) weight for 
weight, the crude rice bran extract was more 
active as an antioxidant than was para- 
aminobenzoic acid. Clausen and co-work- 
ers did not include para-aminobenzoic acid 
when they added mixtures of pure B-vita- 
mins to their test diets. Since Gyérgy and 
Tomarelli found that this was the only 
crystalline B-vitamin which contains signifi- 
cant antioxidant activity, one wonders both 
why the omission was made and whether the 
pure B-vitamins might not have offered bet- 
ter protection against rancidification had 
para-aminobenzoic acid been included. 


METABOLISM OF RADIOACTIVE IRON, MANGANESE, AND COBALT 


The use of isotopes has greatly facilitated 
the study of the pathways of intermediary 
metabolism. Indeed, in the case of trace 
elements such as manganese and cobalt, 
isotope tracing represents the only practical 
available tool by which the absorption, dis- 
tribution, and excretion of these elements 
‘an be followed after administration of the 
minute dose which might approximate the 
physiologic. The essential facts of man- 
ganese and cobalt metabolism have thus 
been gained by this technic, and many of the 


disputed points of iron metabolism have 
been clarified. 

Greenberg, Copp, and Cuthbertson have, 
for the past few years, studied the various 
aspects of the absorption, storage, and ex- 
cretion of iron, manganese, and cobalt. 
Their recent report (J. Biol. Chem. 147, 749 
(1943)), dealing with the distribution of 
these elements, and excretion particularly 
by way of the bile, has clarified the picture 
of several important aspects of the metabo- 
lism of these essential substances. 
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Earlier work established the fact that the 
animal firmly retains iron once it is in- 
corporated into the body, and that the iron 
liberated during normal red blood cell dis- 
integration is efficiently reutilized for regen- 
eration of hemoglobin. One of the most 
astounding findings advanced by Hahn and 
associates, as yet inadequately explained, is 
that the amount of iron absorbed from the 
gut is in some way regulated by the state of 
the body’s reserves of iron. Other workers 
from Whipple’s laboratory have, for exam- 
ple, noted that pregnant women usually 
absorb two to ten times as much iron as 
nonpregnant women (J. Exp. Med. 76, 15 
(1942)). 

There has been little definite knowledge, 
however, of the actual quantitative relation- 
ships in the absorption, site of storage, and 
excretion of a given dose of iron. Austoni 
and Greenberg (J. Biol. Chem. 134, 27 (1940)) 
administered the chloride of Fe® (half-life 
forty-seven days) orally to both normal and 
anemic rats in order to study these problems. 
Measurement of the radioactivity of the 
partially isolated iron from the various or- 
gans led to the following conclusions: (1) 
The removal of iron from the stomach and 
small intestine requires some twenty-four 
hours. Passage through the intestines was 
considerably slower in the anemic rats, and 
it was suggested that this might be referable 
to the hypotonicity of the gastrointestinal 
tract in anemic animals. The absorption of 
a greater fraction of the iron by these ani- 
mals may thus be due tothe delayed passage 
of iron through the intestinal tract. (2) 
Excretion of most of the radioactive iron 
occurred within twenty-four hours after 
administration. In a ten day period, the 
normal animal excreted 60 per cent of the 
ingested dose in the feces and 10 per cent in 
the urine, whereas for the anemic animal 
these figures were 50 and 1 per cent, respec- 
tively. There was thus a retention of 30 
per cent in the normal and 50 per cent in the 
anemic rat. A greater proportion of the 
total is known to be excreted by the kidneys 
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after intravenous iron administration. (3) 
The greatest specific accumulation of Fe®® 
occurred in the bone marrow, blood, and 
spleen. When calculated on the basis of 
the per cent of the total dose retained by the 
whole organs, the blood and muscles stored 
the greatest amounts of iron. A striking 
difference in storage occurs in the normal 
and anemic rats; after ten days, 25 per cent 
of the administered dose was stored in the 
muscle and 14 per cent in the blood of 
anemic rats, while in the same period the 
Fe® all but disappeared from the same 
organs of the normal animal. 

In their most recent study, Greenberg 
and co-workers administered the more stable 
isotope, Fe® (half-life four years), to bile- 
fistula rats. When a 0.1 mg. dose of iron 
was administered intraperitoneally, less than 
2 per cent of the dose was excreted in the 
feces and urine within forty-eight hours, and 
only a trace appeared in the bile. The same 
dose orally resulted in essentially the same 
low urine and bile concentrations, but a total 
of 50 per cent of the administered dose 
was accounted for by recovery from the 
feces and gastrointestinal tract. Obviously 
absorption of the iron was quite incomplete. 

Manganese is an essential trace element. 
A lack of this element results in bone mal- 
formation and perosis in poultry, and ap- 
parently a degeneration and atrophy of the 
testes in the rat. Manganese is an activator 
of certain enzymes, and a relationship be- 
tween the manganese content of the diet and 
phosphatase activity of the bones has been 
reported. 

In a previous report, Greenberg and 
Campbell (Proc. Nat. Acad. Sci. 26, 448 
(1940)) have studied the metabolism of this 
element using a radioactive form, Mn* 
(half-life three hundred ten days). Since 
the manganese requirement of the rat is 
very low, it was necessary that the sample 
fed possess a high specific radioactivity. A . 
1 mg. dose of Mn as the chloride was admin- 
istered to rats either by mouth or by intra- 
peritoneal injection. Following either route 
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of administration, some 90 per cent of the 
Mn* was excreted within seventy-five hours, 
nearly all in the feces. After oral adminis- 
tration only 2.8 per cent was retained, pre- 
dominantly in the liver, but also in bone, 
muscle, and blood. After injection, skin and 
bone also contained significant quantities. 
Again, from the standpoint of organ mass, 
the muscles represent a principal storage site 
of manganese. 

In bile-fistula rats and after intraperi- 
toneal injection of Mn® (half-life three 
hundred ten days), a large fraction of the 
manganese accumulated in the bile. This 
amounted to 26 per cent of an administered 
0.01 mg. dose and 37 per cent of a 0.1 mg. 
dose. It appears, therefore, that the bile is 
the most important channel for the excretion 
of body manganese, and that the kidney 
plays a minor role in this respect. 

When the manganese is administered 
orally, only about 1 per cent is found in the 
bile in contrast to the 25 to 35 per cent ap- 
pearing after injection. This is interpreted 
to mean that only 3 to 4 per cent of the 
manganese fed was actually absorbed from 
the intestine. 

The relation of cobalt to ‘bush sickness” 
in sheep and the “salt sickness’ of cattle 
indicates that cobalt is an essential nutrient 
in these animals, The production of poly- 
cythemia after administration of large doses 
of cobalt and the hematologic changes in 
cobalt deficiency indicate that the function 
of this element is concerned with blood cell 
formation. The requirement of cobalt must 
be very small. It is estimated that the cow 
may require approximately 1 mg. per day, 
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and the whole body of the rat contains only 
some 5 micrograms. 

Earlier work of Copp and Greenberg 
(Proc. Nat. Acad. Sci. 27, 158 (1941)) with 
the radioactive Co™® (half-life two hundred 
seventy days), showed that over 90 per cent 
of a 10 microgram dose of cobalt was ex- 
creted within two days. Less than 5 per 
cent of the dose was recovered in the whole 
body after four days, again indicating that 
the requirement for cobalt must be very 
small. In contrast to manganese, the chief 
pathway for excretion of cobalt appears to 
be the urine. Thus in the two day period 
after intraperitoneal injection, some 80 per 
cent of the cobalt had been excreted by the 
kidneys. After oral administration, how- 
ever, 60 per cent of the dose was recovered 
in the feces. This led the authors to the 
conclusion that only about one half of the 
oral dose was even absorbed. 

In their later experiments, Greenberg, 
Copp, and Cuthbertson concluded that the 
bile is an important pathway for that portion 
of the cobalt passing from the body to the 
intestinal canal. Of the injected cobalt, 
approximately equal quantities appeared in 
the bile and feces, although even the sum of 
these was small as compared to the urinary 
excretion. Due to the incomplete absorp- 
tion of orally administered cobalt, only half 
as much was found in the bile as 
parenteral 
concentration of the small amount of cobalt 


after 
administration. The greatest 
that was retained by the rat occurred in the 
glandular organs, particularly the pancreas, 
liver, spleen, and kidneys. 


BOUND PANTOTHENIC ACID 


It is a common opinion or at least a cher- 
ished hope among enzyme chemists that 
many more of the vitamins will be discov- 
ered to play the role of a coenzyme. Such 
a role has already been established for 
thiamin, riboflavin, and niacin. In each 


case the vitamin or its chemically modified 
derivative was found to be in close associa- 
tion with the protein for which it serves as a 
coenzyme, so that by the usual mild chem- 
ical methods of protein purification the co- 
enzyme remained undissociated from the 
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protein. The precedent is_ established, 
therefore, that if a vitamin is found to be 
associated with a protein rather than being 
freely diffusible, that vitamin may well be a 
component of an enzyme system. 

In this connection, the report of Wright 
(J. Biol. ¢ ‘hem. 147, 261 (1943)) is especially 
pertinent. He noted that when the micro- 
biologic method of Pennington, Snell, and 
Williams (J. Biol. Chem. 135, 213 (1940)) 
is used to measure the pantothenic acid con- 
tent of whole blood or plasma, a value of 
0.2 to 0.3 microgram per ml. is found. 
Lactobacillus casei is used as the test organ- 
ism in this method, and the usual method is 
to heat sterilize the blood or plasma before 
the bioassay. It was further noted, how- 
ever, that if the blood or plasma was added 
aseptically to tubes of sterile medium and 
then inoculated, a value of only 0.03 to 0.05 
microgram of pantothenic acid per ml. was 
obtained. The same low value was obtained 
if a tungstic acid or zine hydroxide filtrate 
of the blood or plasma was assayed. These 
low values were apparently not due to ad- 
sorption of the pantothenic acid on the 
precipitated protein since pantothenic acid 
added to blood was quantitatively recovered 
in the blood filtrates. It seems more likely, 
therefore, that some 80 per cent of the 
pantothenic acid in blood is present in a 
combined form that is precipitated by pro- 
tein precipitants. Heat treatment appears 
to liberate the free form which then becomes 
available for L. casei in the microbiologic 
assay. 

In the case of other tissues, Pennington 
and associates have already appreciated that 
some form of bound pantothenic acid must 
exist. In their technic, the finely ground 
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material is autoclaved, and it was recognized 
that autolysis of the tissue under benzene 
liberates additional pantothenic acid from 
many tissues. It may be noted that even 
following autolysis of the tissues, the chick 
growth assay method yields higher results 
than the microbiologic assay. 

The contention that the bound panto- 
thenic acid might be functional in an enzyme 
system receives probable support from two 
recent publications. Wright (J. Biol. Chem. 
142, 445 (1942)) performed experiments in 
which fasted adult rabbits were given 50 per 
cent glucose solutions by stomach tube and 
the blood concentrations of glucose and 
pantothenic acid determined at intervals. 
Accompanying the hyperglycemia there oc- 
curred a 20 to 30 per cent decrease in blood 
pantothenic acid. This was interpreted as 
at least a possibility that pantothenic acid 
participates in glucose utilization. Pilgrim, 
Axelrod, and Elvehjem (./. Biol. Chem. 145, 
237 (1942)) noted that rats maintained on a 
diet deficient in pantothenic acid and biotin 
showed a decreased oxidation of pyruvate in 
the liver. It was felt that these vitamins 
might, therefore, be components of enzyme 
systems concerned with the metabolism of 
pyruvate. 

This type of evidence is certainly not 
direct, but the collective facts strongly sug- 
gest the possibility that the isolation of a 
protein containing pantothenic acid would 
result in the discovery of another enzyme 
important in carbohydrate metabolism. 
The technic of protein isolation utilizing the 
coenzyme as a tracer has already resulted in 
the discovery of important riboflavin and 
thiamin containing enzymes. 


UREA AS A PROTEIN SUBSTITUTE IN FEEDING DAIRY CATTLE 


Dietary protein sources for cattle feed 
have reached a critical stage because of the 
war (Nutrition Reviews 1, 273 (1943)). 
However, even in peacetime the most expen- 


sive dietary item in cattle feed has been 
protein. It is therefore a matter of real 
importance to find substitutes for this item 
especially in wartime. Experiments have 
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been carried out over a period of years in 
various countries, and particularly in Ger- 
many, investigating the effects of simple 
nonprotein nitrogenous compounds as sub- 
stitutes for dietary protein. In particular, 
the effects of substitution for dietary protein 
of urea, ammonium salts, amino acids such 
as glycine, and various amides have been 
tested in dairy cattle and goats (for milk 
production), heifers and bullocks (for meat 
production), sheep (for meat and wool pro- 
duction), and in human beings. As a prac- 
tical result of these studies these four 
preparations are today manufactured com- 
mercially in Germany: (1) dried beet slices 
with urea solution; (2) molasses bran with 
urea; (3) linseed meal with urea; and (4) 
potato flakes with urea. In this country, 
Hart and co-workers at the University of 
Wisconsin have reported the utilization of 
urea by growing calves and have studied the 
influence of protein and starch levels on 
protein synthesis from urea by analysis of 
rumen contents obtained through a rumen 
fistula (J. Dairy Sci. 22, 785 (1939); 24, 51, 
835 (1941); 25, 925 (1942)). The results of 
these workers indicate that the composition 
of the diet is of considerable importance 
since little if any urea utilization occurred 
with timothy hay as the basal ingredient 
while a considerable utilization was observed 
with starch and timothy hay. This was 
interpreted to mean that starch provided a 
better growth medium for the rumen flora 
and fauna, which was responsible for the 
conversion of urea to protein nitrogen. An 
excellent summary of the earlier studies of 
this problem is presented by Benesch 
(Nature 147, 531 (1941)) and a review of 
later work has recently been presented 
(Nutrition Reviews 1, 332 (1943)). 

The Wisconsin workers have presented 
the detailed results of an extensive experi- 
ment designed to compare urea with linseed 
meal as a protein supplement for dairy cows 
(J. Dairy Sct. 26, 647 (1948)). Twenty- 
four Holstein cows were divided into four 
comparable groups of 6 cows each. These 
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animals were carried through three full lacta- 
tion periods. Three of the groups received 
in succession the basal ration, the basal ra- 
tion plus urea, and the basal ration plus 
linseed meal. 
tions varied with each group to compensate 
for differences in maturity. The fourth 
group of cows was used to study the effect 
of a fermentable carbohydrate, corn mo- 
lasses, upon the utilization of urea. 

The cows produced on the average over 
the three years 8639 pounds of milk on the 
basal ration, 10,280 pounds on the linseed 
meal ration, and 9877 pounds on the urea 
ration. Thus the basal ration gave signifi- 
‘rantly lower yields than the other two 
groups. The differences between the lin- 
seed meal and urea rations were not statisti- 
‘ally significant. 

Extensive studies on the composition of 
the milk showed no significant differences in 
taste, fat content, or the amount of vitamin 
A, carotene, ascorbic acid, riboflavin, or 
pantothenic acid. Breeding and 
reproduction were comparable in all three 
groups. Thus it appeared that the basal 
ration of timothy hay, silage, corn, oats, 
bone meal, and salt was adequate except for 
milk production. Additional protein, which 
could be adequately supplied by urea at 1 
per cent of the total ration, was necessary to 
maintain the milk flow above that of the 
control group. 

The commercial grade of urea contains 42 
per cent nitrogen (equivalent to 263 per cent 
protein) and costs $70 per ton. Linseed 
meal contains 35 per cent protein and costs 
$47 per ton. Thus on the nitrogen basis 
urea would appear to be seven and a half 
times as concentrated but costs only one and 
a half times as much. This great apparent 
advantage of urea may be only an illusion, 
as the authors point out, since additional 
corn and oats have to be fed with urea to 
make up for the energy and additional 
nutrients in linseed meal. Thus the eco- 
nomics of urea feeding depend not only on 
the comparative price of urea and protein 
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supplements (as linseed meal) but also upon 
the price of grains and other feeds. At the 
prices used by the authors in their calcula- 
tions the feeding of urea resulted in a saving 
of $4.40 per ton of grain mixture when 
compared to the linseed meal ration. 

The results obtained with the fourth group 
of cows indicated that there was no advan- 
tage in adding molasses with urea. Evi- 
dently the ration contained _ sufficient 
starches in the grains to support optimum 
growth of the microorganisms in the rumen. 
This was contrary to results previously ob- 
tained with growing calves. 

Owen, Smith, and Wright (Biochem. J. 37, 
44 (1943)) have also investigated this prob- 
lem with a series of carefully controlled 
experiments. Their work appears definitely 
to establish the fact that urea can serve as a 
partial substitute for protein in the feeding 
of dairy cattle. In this study 7 lactating 
cows of average milk yield were used. Urea 
was fed in an amount equivalent to 33 per 
cent of the nitrogen in the milk production 
ration or to 25 per cent of the total nitrogen 
intake. Data for milk yield, body weight, 
nitrogen balance, and milk composition ob- 
tained while feeding this diet was compared 
with data obtained when the animals were 
fed (1) blood meal and no urea, and (2) 
neither blood meal nor urea. The milk 
vields of 5 of the 7 animals were well main- 
tained when blood meal was replaced by 
urea. Four of the 5 cows under test showed 
a rapid and significant decrease in milk yield 
when urea was removed from the food. For 
one of the remaining 2 cows the graph of the 
milk yield was difficult to interpret owing to 
an initial decrease during the first few days 
of urea feeding. This decrease may have 
been due in part to the exceptional weather 
conditions then prevailing. The seventh 
cow did not appear to benefit to any signifi- 
cant extent from the inclusion of urea in its 
food. Changes in body weights were not 
marked at any stage of the experiment, but 
on the whole they seemed to be better main- 
tained on urea than on blood meal. The 
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nitrogen balance and excretion data show 
that, although urea was partially retained by 
all the animals, its retention was not com- 
plete. Compared with blood meal, amounts 
varying from 12 to 47 per cent and averaging 
25 per cent of the ingested urea apparently 
passed through the animal without being 
utilized. This apparent wastage was much 
reduced when urea feeding was preceded by 
a period in which the diet had been deficient 
in total nitrogen. The urea content of the 
milk closely approximated that of the blood 
and never exceeded 28 mg. per 100 ml., an 
amount which would not have any deleteri- 
ous effect on the consumer. The ingestion 
of urea had no measurable effect on the per- 
centage of protein, fat, lactose, or total 
solids in the milk. 

It has been suggested that the reason urea 
and related nonprotein compounds are able 
to substitute for dietary protein is that 
certain microorganisms normally present in 
the rumen are able to convert this nitrogen 
to protein. These organisms are then 
thought to be digested lower down in the 
alimentary tract, making available their 
protein as amino acids. The difficulties of 
definitely proving this have been many. 
The Wisconsin workers, however, appear to 
have overcome this difficulty and have re- 
ported results which they interpret to repre- 
sent evidence of conversion of urea to protein 
in the rumen four to six hours after ingestion. 
Pearson and Smith (Biochem. J. 37, 142, 
148, 158 (1943)) have reinvestigated this 
problem. These authors stress the technical 
difficulties involved in sampling the hetero- 
geneous rumen contents. They believe that 
where proteolysis, protein synthesis, leach- 
ing, and removal of water and solid material 
are continuous, and where the magnitude of 
chemical changes is very small, it is impossi- 
ble to obtain clearcut evidence of protein 
synthesis by sampling of rumen contents. 
However, in vitro studies with rumen con- 
tents showed that urea was rapidly changed 
to ammonia and that the nonprotein nitro- 
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gen diminished (chiefly at the expense of 
ammonia) while the total nitrogen remained 
unchanged. This strongly suggests protein 
synthesis from ammonia. By the use of 
inhibitors it was concluded that the syn- 
thesis was microbiologic in nature. 
Without definite evidence to the contrary 
it is only logical to believe that protein syn- 
thesis is accomplished by microbiologic ac- 
tion, since nonruminants are unable to 
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utilize simple nitrogenous materials. Nev- 
ertheless this is largely academic and the 
practical observation that such compounds 
can serve as partial protein supplements is 
of great interest. As is known, many of the 
vitamins of the B-complex are synthesized 
in the rumen and we now have the additional 
contribution of protein as the result of a 
symbiosis which is apparently of great value 
to the host. 


THE AMERICAN BREAKFAST AND MIDMORNING HYPOGLYCEMIA 


One of the important practical problems 
of everyday nutrition is the selection of a 
diet which will provide the maximum degree 
of efficiency among workers. Efficiency 
experts have long recognized the desirability 
of supplying “between-meal’’ nourishment 
to maintain the performance of office and 
factory personnel throughout working hours, 
and the appearance of a “lunch wagon” 
once or twice during each eight hour shift 
has become a common sight in many of the 
factories in this country. Under present 
circumstances, however, it often has not 
proved possible to provide the facilities or 
time necessary for these supplementary 
feedings. Thorn, Quinby, and Clinton (Ann. 
Int. Med. 18, 913 (1943)) point out that the 
typical American breakfast—relatively high 
in carbohydrate and low in both protein and 
fat—predisposes to midmorning hypogly- 
cemic symptoms and potentially, therefore, 
might interfere with morning work capacity. 
They recalled the investigations of Conn and 
Newburgh (J. Clin. Invest. 15, 665 (1936)) 
which demonstrated that blood sugar levels 
fluctuated rather widely following the inges- 
tion of a high carbohydrate meal but were 
relatively stable after the ingestion of a meal 
high in protein. Conn and Newburgh used 
diets which provided equivalent amounts of 
theoretically available glucose; the high 
protein feeding, however, contained ap- 
proximately twice as many calories. Be- 
cause of these considerations, Thorn and 


associates undertook to determine what 
effect isocaloric breakfasts containing dif- 
ferent proportions of carbohydrate, fat, and 
protein would have on blood sugar levels, 
the metabolic rate, and caloric distribution. 

The study was made on a norma! male 
subject who had been trained for respiratory 
studies. During the forty-eight hours prior 
to each experimental period, he was fed a 
diet composed of carbohydrate 304 g., pro- 
tein 69 g., and fat 113 g. (2509 calories). 
After a fourteen hour fast, determinations of 
the blood sugar, standard metabolic rate, 
respiratory quotient, and urinary nitrogen 
excretion were made. The subject then ate 
one of the three test breakfasts. At hourly 
intervals for six hours thereafter, samples of 
blood, urine, and expired air were obtained 
for analysis. Each of the three test break- 
fasts used provided 400 calories and were 
constructed so that one was high in car- 
bohydrate (82 g.), one high in protein 
(55 g.), and the third high in fat (32 g.). 
The actual foods used in the high carbo- 
hydrate meal were orange juice, cornflakes, 
sugar, bread, butter, jelly, and milk. The 
subject remained in bed throughout the six 
hour experimental period. 

The most interesting changes noted were 
in the blood sugar curves. A definite in- 
crease in blood sugar occurred in one hour 
after the ingestion of the high carbohydrate 
breakfast, but the level fell to 69 mg. per 
100 ml. at the end of two hours. Only a 








26 NUTRITION 


slight increase was obtained at the end of 
three hours and the return to normal values 
was slow. Hunger and weakness developed 
between the second and third hours. In 
contrast to this result, a normal blood sugar 
level was maintained throughout the six 
hours when the high protein meal was ad- 
ministered, and the subject had a definite 
sense of well-being during the whole of that 
period. Following the high fat breakfast, 
the blood sugar level fell slowly to a level 
of 71 mg. per cent in five hours; the sensation 
of hunger was experienced at this time but 
hypoglycemic symptoms were definitely less 
than they had been following the high carbo- 
hydrate meal. The metabolic rate increased 
sharply one hour after the high carbohydrate 
breakfast but returned to the basal level 
within two hours. After the ingestion of the 
high protein meal, the metabolic rate re- 
mained elevated for the whole experimental 
period. The high fat feeding had little 
influence on the metabolic rate. 
Furthermore, when analysis was made of 
the differential derivation of calories after 
each of the three breakfasts, it was discov- 
ered that one hour after the high carbohy- 
drate feeding there was a decided increase 
in the percentage of calories derived from 
carbohydrate but this changed rapidly so 
that most of the calories came from fat 
metabolism during the last half of the ex- 
perimental period. The authors point out 
that many individuals probably do not have 
the ability to effect a rapid and smooth 
transition from a metabolic state involving 
the utilization of carbohydrate to one 
utilizing fat as the major source of energy, 
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and hypoglycemic symptoms may occur 
during the transition. After the high pro- 
tein breakfast, there was a sustained increase 
in the percentage of calories derived from 
protein; a corresponding decrease was noted 
in the calories derived from carbohydrate 
whereas those from fat changed but little. 
Following the high fat meal, more calories 
were derived from fat and fewer from carbo- 
hydrate; no significant change occurred in 
those coming from protein. 

Thorn, Quinby, and Clinton, therefore, 
have demonstrated rather clearly that the 
ordinary American breakfast which is pre- 
dominantly high in carbohydrate may lead 
to hypoglycemic symptoms during the mid- 
morning. They have also indicated that an 
isocaloric meal high in protein would main- 
tain normal blood sugar values and provide 
a sustained increase in metabolic rate. 
The implication is obvious, but high protein 
foods at present are at a premium. The 
authors make the practical suggestion that 
increased protein, however, may still be 
provided by increasing the consumption of 
foods like milk, cottage cheese, nuts, and 
soybean products. Attention should be 
directed to the fact that the observations 
reviewed here were made on only one sub- 
ject, and wide individual variations in 
response must certainly exist. The value 
of the study would have been augmented 
greatly if similar data had been obtained on 
a subject who performed a standard work 
test during the experimental period. It is 
obviously important to learn whether normal 
activity would accentuate the hypoglycemic 
response. 


FETAL-MATERNAL RELATIONSHIP OF VITAMIN A AND CAROTENE 


Studies of the transfer of nutritional sub- 
stances across the placental membrane have 
provided much valuable information. They 
have shown that vitamin K but not pro- 
thrombin passes readily from mother to 
fetus. They have demonstrated that iron 


diffuses into the fetal circulation so that 
treatment of an iron deficient mother not 
only cures her anemia but prevents her from 
giving birth to an infant with inadequate 
iron stores. This type of information is 
incomplete about many nutritional factors. 
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There has been, for instance, very little 
agreement about the transfer of vitamin A 
and carotene across the placenta. In gen- 
eral, workers have found that values for 
vitamin A and carotene are lower in fetal 
blood and tissues than they are in the 
maternal organism, but here the agreement 
stops. Dann (Biochem. J. 26, 1072 (1932)) 
and Neuweiler (Arch. Gyndk. 162, 384 (1936)) 
believed the placenta impervious to carotene, 
while Clausen and McCoord (J. Pediatrics 
13, 635 (1938)) found that plasma from the 
umbilical vein (containing blood flowing to 
the fetus) had a greater concentration of 
carotene than plasma from umbilical arteries 
(containing blood flowing from the fetus). 
Lund and Kimble (Am. J. Obstet. Gyn. 46, 
207 (1943)) and Byrn and Eastman (Bull. 
Johns Hopkins Hosp. T3, 132 (1943)) have 
recently restudied the fetal-maternal rela- 
tionships of plasma A and carotene in human 
subjects and have presented data which 
define these relationships much more ac- 
curately. 

In Lund and Kimble’s study, plasma 
vitamin A determinations were made with a 
colorimetric technic that made use of the 
standard Carr-Price reaction. The color 
was developed by adding antimony tri- 
chloride to a chloroform solution of the 
vitamin A that had been contained in the 
plasma sample. Intensity of the color reac- 
tion was measured in an Evelyn photometer. 
Carotene was also determined by a photo- 
colorimetric technic. Samples of blood were 
obtained from the umbilical cord and, imme- 
diately thereafter, from the mother. Pa- 
tients selected for the studies came from 
widely different social and economic groups; 
about one-third were indigent, a third were 
private patients, and the rest were of inter- 
mediate status. Dietary intake was esti- 
mated from diet histories. 

The measurements of plasma vitamin A 
concentration demonstrated two things: (1) 
a normal infant at birth has less vitamin A 
circulating in its blood than does a normal 
mother; (2) there is no correlation between 


NUTRITION 


REVIEWS 27 


the values of maternal and fetal plasma 
vitamin A, a fact which suggests that the 
amount in the fetal circulation is inde- 
pendent of the amount in the maternal 
circulation. Ninety per cent of all infants 
had plasma concentrations of 30 to 70 1.v. 
of vitamin A per 100 ml. while the range for 
the normal adult female was 75 to 120 1.v. 
per 100 ml. The fetal values, therefore, 
were approximately half those of normal! 
adult values. However, when the maternal! 
plasma vitamin A was low, the fetal con- 
centration did not fall and in eleven instances 
was actually greater than that of the mother. 
The same independence of fetal and maternal 
values held under conditions of excessive 
vitamin A intake. Even when the plasma 
vitamin A of the mother was raised to high 
levels, the fetal plasma vitamin A was not 
influenced. It is particularly interesting 
that in twin pregnancies wide differences 
were fouad between the plasma vitamin A 
concentrations in the 
infants. This evidence suggests that there 
is probably little or no transmission of vita- 
min A through the placenta in 
direction, but if transmission does. occur, it 
must be unrelated to the level of vitamin A 
in the maternal circulation. 

The plasma carotene concentration in cord 
blood was very low. The mean value for 
149 normal infants at term was 23 micro- 
grams per 100 ml. with range extremes of 
9 and 75 micrograms. The mothers, on the 
other hand, had concentrations which ranged 
from 50 to 550 micrograms per 100 ml. 
Fetal values, therefore, were about one-tenth 
those of the adult. In spite of the low 
level of fetal values, however, there was a 
demonstrable direct relation to maternal 
carotene levels. This relationship suggested 
to the authors that a small but regular trans- 
fer of carotene occurs from mother to fetus, 
and that the infant synthesizes vitamin A 
from the carotene. But as in the adult, 
there was no correlation between fetal caro- 
tene and plasma vitamin A values. 

The study made by Byrn and Eastman 
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was similar in many respects to the one just 
described. In mothers at term the average 
level of plasma vitamin A was 118 L.v. per 
100 ml. This was slightly lower than the 
average level (134 I.u.) in normal nonpreg- 
nant women. The level in Negro patients 
was a little lower than in white women. No 
correlation was observed, however, between 
the vitamin A level and the family income. 
The lower level of vitamin A in the blood of 
the pregnant women was fairly constant in 
14 patients whose blood was examined at 
intervals during the prenatal period. There 
was a tendency for the values to return 
promptly to the average nonpregnant levels 
during the postpartum period. The authors 
suggest that the lower figures for the preg- 
nant women may be due to the increased 
nutritional demands of pregnancy or may 
be a result of the blood dilution which many 
investigators believe to occur in pregnancy. 
Substantial amounts of vitamin A were 
found in the cord blood of 50 infants, the 
average value being 91.3 1.v. per 100 ml. 
Although this average value was below that 
of the mothers, in ten instances the fetal 
level was far above the maternal. Attention 
should be called to the fact that these aver- 
age fetal and maternal plasma values for 
vitamin A are both higher than those ob- 
tained by Lund and Kimble. There is 
agreement, however, between both groups 
of workers as to the relationship between 
fetal and maternal levels. The values ob- 
tained for plasma carotene in fetal blood 
were even lower than those reported by 
Lund, the average being 2.01 micrograms 
per 100 ml. while the maternal average was 
106.3 micrograms. 

The effect of giving mothers large doses 
of vitamin A and carotene was also studied. 
Fifteen women in labor were fed vitamin A 
in large amounts every two hours for eight 
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hours before delivery. Three additional 
women received large amounts for several 
days preceding delivery. Although the 
vitamin A in the maternal blood rose sharply, 
the vitamin A level of the infants born of 
these women was no higher than in the 
plasma of infants born of untreated women. 
Likewise, feeding of beta-carotene and pea- 
nut oil failed to produce higher levels in in- 
fant cord blood. 

Lund and Kimble caution that the low 
levels of plasma vitamin A in cord blood 
need not be interpreted as evidences of 
deficiency and should be regarded as 
physiologic for the newborn infant. They 
emphasize the necessity of providing the 
infant with an adequate supply of vitamin 
A during early life. Since vitamin A is 
apparently not transferred from mother to 
fetus, nothing is gained by giving the mother 
large doses of vitamin A. However, the 
authors did obtain evidence for the trans- 
mission of carotene, and believe that from 
this carotene the fetus synthesizes its own 
vitamin A. It would be extremely interest- 
ing to know, consequently, if plasma vitamin 
A levels of the fetus could be raised by feed- 
ing the mother large amounts of carotene 
during several months of her pregnancy. 
Byrn and Eastman are not in entire agree- 
ment with these suggestions. They believe 
it possible that vitamin A passes through the 
placental barrier very gradually and is stored 
in the liver. They suggest, furthermore, 
that the vitamin A level in fetal blood may 
reflect hepatic storage. It is not justifiable 
at present to choose between these two ex- 
planations. Satisfaction, however, can be 
registered over the fact that the relationship 
between maternal and fetal plasma values 
of vitamin A and carotene has been more 
precisely defined. 


SKIN CHANGES OF NUTRITIONAL ORIGIN 


In view of the striking changes in the skin 
which have been observed in experimental 


animals in association with nutritional dis- 
orders, it is to be expected that an extensive 
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literature should have developed dealing 
with skin changes in man which may be of 
nutritional origin. This subject has been 
reviewed by Jeghers (New Engl. J. Med. 228, 
678, 714 (1943)), and many of the interesting 
features in his valuable article should be 
considered. 

Excess carotene in the diet is character- 
istically associated with the appearance of 
yellow pigmentation in the nasolabial folds 
and over the forehead, where sebaceous 
glands abound, and in the palms and soles, 
where the horny layer of the skin is the thick- 
est. Classically the tinting is deepest on the 
outer edges of the palms and soles. A 
lighter degree of accentuation of pigmenta- 
tion may be noted in the upper eyelids, the 
inner canthi, the ears, the anterior folds of 
the axillas, and over areas subject to pres- 
sure, such as the elbows, knees, and malleoli. 

It is to be noted that the yellow color in 
“carotenemia”’ is not always due to carotene 
alone. It would really be more correct to 
speak of ‘‘xanthemia’’ for the yellow color 
of the serum due to lipochrome pigments, 
and ‘‘xanthosis” for the visible presence of 
these yellow pigments in the skin. Xantho- 
phyll, lycopene, and zeaxanthin may pro- 
duce the same effect as an excess of carotene. 
It is also to be noted that carotenemia can 
be produced not only by the consumption of 
foods such as carrots, pumpkins, and yellow 
squash, but also by the consumption of ex- 
cessive quantities of such foods as spinach, 
of which the chlorophyll content may mask 
an equally great quantity of yellow pigment. 

Several writers have suggested that abnor- 
mal pigmentation of the plasma and skin is 
not limited to circumstances in which pig- 
ments derived from food are ingested in 
excess. The carotenemia so frequent in 
diabetic patients may be due in part to the 
diminished conversion of carotene to vita- 
min A in the liver. The yellowish color so 
frequently noted in myxedema has also been 
attributed to an impairment of liver func- 
tion. Carotenemia has been noted also in 
Simmond’s disease where it is attributed to a 
lowered metabolism. Patients with kidney 
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disease may show some degree of carotene- 
mia, possibly owing to poor urinary excre- 
tion of this pigment. 

Carotenemia has been put to practical use. 
Blond tuberculous children have been fed 
vegetables in abundance so that the carote- 
noid pigments of the skin might protect them 
from blistering during heliotherapy. 

Human beings may also rarely show a 
clinically significant red pigmentation, espe- 
cially of the serum and urine (anthocyanine- 
mia and anthocyaninuria), due to excessive 
ingestion of beets. The red urine may be 
confused with hematuria and 
binuria. 

The literature on the treatment of skin 
disorders with vitamins is voluminous. 
There is a great number of reports of small 
series of cases with one type of skin disorder 
or another which have been treated with 
various vitamins, in some instances with 
allegedly dramatic benefit. Many of the 
clinical reports are too meager to permit 
critical evaluation, and often the studies 
have been too poorly controlled to permit 
acceptance of the conclusions reached. 
Nevertheless, it is useful to have an account 
such as that published by Jegher in which 
most of the reports in the literature are 
brought together. 

Observations on xerosis and phrynoderma 
associated with vitamin A deficiency have 
already been reviewed (Nutrition Reviews 1, 
887 (1943)), as have been the studies on 
keratosis follicularis, also known as Darier’s 
disease (Ibid. 2, 10 (1944)). 

There are several reports dealing with the 
value of vitamin A in the treatment of 
pityriasis rubra pilaris. This is a chronic 
benign dermatosis with a varied course which 
shows a familial trend. The basic lesion is 
an acuminate horny papule involving the 
follicular orifice. The papules always re- 
main discrete, giving the skin the feel of a 
nutmeg grater. The essential pathologic 
process is follicular hyperkeratosis. Im- 
paired dark adaptation has been observed in 
several patients with this skin disorder, even 
though the diets of these patients did not 


hemoglo- 
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seem to be lacking in vitamin A. Vitamin A 
therapy continued for months has been re- 
ported as resulting in a slow and definite, 
although not complete, improvement of the 
skin lesions. Other workers have claimed 
that there are two types of this skin disorder, 
one of which responds to vitamin A therapy. 
Still other observers have reported benefit 
when the patients were treated with niacin 
and yeast. 

A congenital abnormality of cornification 
of the skin known as ichthyosis simplex has 
for a long time been treated empirically with 
cod liver oil. The benefit has been attrib- 
uted to the prolonged use of massive doses of 
vitamin A. In some of these cases impaired 
dark adaptation has been observed. 

Sjégren’s syndrome consists of a dryness 
of the skin and mucous membranes and is 
associated with deficient secretion of the 
glands, particularly the lacrimal, salivary, 
upper respiratory, and sweat glands. Dry- 
ness of the conjunctivae and of the mouth, 
as well as in the pharynx and trachea, and 


impairment of the act of swallowing and of 
the senses of smell and taste are among the 


complaints found in this disorder. Several 
writers have regarded it as a manifestation 
of vitamin A _ deficiency. Improvement 
under treatment with this vitamin has also 
been reported. 

Besides this rather rare disorder, a num- 
ber of other abnormal skin conditions have 
been attributed to lack of vitamin A. Pseu- 
dopelade, lichen spinulosus with folliculitis 
decalvans, keratosis blennorrhagica, and 
even the vernix caseosa of the newborn have 
been claimed to be related to a lack of this 
vitamin. To explain the length of time 
necessary to bring about improvement, and 
the large doses of vitamin A (50,000 to 
200,000 or more U.S.P. units per day) re- 
quired in treatment, resort has had to be 
taken to a “fault” in vitamin A metabolism 
rather than to deficient intake in the diet. 
In the patients described, night blindness has 
rarely been a subjective complaint and xe- 
rophthalmia certainly has been very uncom- 
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mon. Obviously, adequate proof as to the 
relationship of these skin disorders to lack 
of vitamin A still remains to be found. 

Cheilosis and angular stomatitis were at 
first attributed to riboflavin deficiency. It 
is important to note that cheilitis in women 
can also result from sensitivity to lipstick or 
can be due to sensitivity to dental plates, 
chewing gum, toothpaste, mouthwashes, 
cigarette holders, throat lozenges, the reed 
used in the mouthpiece of a musical instru- 
ment, or to other agents, including even ex- 
posure to the sun. 

The relationship of vitamins C, K, and P 
to skin manifestations are also reviewed by 
Jeghers. In regard to the last, attention is 
called to the experimental studies of Scar- 
borough, who in 2 experimental subjects 
receiving a vitamin free diet supplemented 
with crystalline vitamins, including ascorbic 
acid, produced decreased capillary resist- 
ance, petechial hemorrhages (spontaneous or 
over pressure areas), a slightly prolonged 
bleeding time, and varying subjective symp- 
toms such as pain in the legs on exertion, 
pain across the shoulders, weakness, lassi- 
tude, and fatigue. The diet lacked vitamin 
P. It is of interest that in these subjects 
decreased capillary resistance developed, 
whereas this was not observed in the classic 
experiment of Crandon in which he produced 
vitamin C deficiency. Further confirming 
Scarborough’s views regarding a distinction 
between vitamins P and C is a report of 
restoration of the tourniquet test to normal 
in 2 scorbutic patients who were given crude 
vitamin P which had been shown to contain 
no vitamin C. A _ full bibliography is 
furnished. 

A number of other skin manifestations 
which have been attributed to vitamin defi- 
ciencies are reviewed by Jeghers. It is un- 
necessary to discuss these in detail here. 
One is left with the feeling that in the main 
much has been written and claimed, little 
has been proved, and much more remains to 
be learned. 














Education in Nutrition 


In regard to the value of education, Kelly 
and Sheppard (New Engl. J. Med. 229, 536 
(1943)) have reported some interesting ob- 
servations on the effectiveness of dietary 
consultation. The study was made on 85 
adult patients, both male and female, of 
varying ages, selected at random. A com- 
plete dietary history was taken, which in- 
cluded records of food habits, dislikes, intol- 
erances, and cravings. When the patient 
returned with the food questionnaire com- 
pleted for one week, it was reviewed with 
him, careful attention being given to its 
accuracy. 

The patient was then given a proper diet 
outline, adapted to his needs and based on 
the dietary pattern revealed in his record. 
Thus the patient’s good food habits were 
retained and an attempt was made to correct 
the faulty ones. 

After a few weeks the patient was given a 
second questionnaire, similar to the first, and 
this was also reviewed with the patient in the 
same manner as previously. The data given 
in the second questionnaire were used to 
evaluate the effects of the dietary con- 
sultation. 

It is encouraging that in all but 8 cases the 
final dietary pattern was better than the 
original. Since the patients included adults 
with fixed dietary habits this may be con- 
sidered a good record. The degree of im- 
provement in diet, as might be expected, 
varied in the different individuals. Sur- 
prisingly the male patients cooperated better 
than did the female patients in submitting 
the second set of questionnaires. The pa- 
tients who were underweight were the most 
cooperative of all those studied. It is also 
noteworthy that, in spite of the dietary con- 
sultation, there still remained many dietary 
deficiencies, as judged by the standards of 
the Food and Nutrition Board of the Na- 
tional Research Council. 
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One wonders how long these patients con- 
tinued to follow the improved diet prescribed 
and to what extent the public at large is 
likely to benefit from education in nutrition 
when it does not have the advantage of the 
personal instruction and encouragement that 
these patients received. 


Measurement of Juiciness in Meat 


While this may not be the psychologic 
time to bring back memories of juicy steaks, 
it is of interest that Tannor, Clark, and 
Hankins (J. Agr. Research 66, 403 (1943)) 
have devised a method for measuring the 
juiciness of meat. They preface their re- 
marks by pointing out that flavor, juiciness, 
and tenderness are the principal factors 
affecting the palatability of cooked meats. 
Of these, tenderness is the only factor which, 
as yet, has yielded to quantitative meas- 
urement. 

The method advocated by these workers, 
for the measurement of juiciness, is believed 
to offer advantages over methods previously 
described, since results are consistent and 
easily duplicated. A modified hydraulic 
laboratory press was used for the test. A 
standard method of preparing duplicate 
samples of meat is described, using a metal 
borer, and taking care to eliminate extra- 
neous fat or connective tissue. 
ranged from 23 to 35 g. in weight. Juices 
were removed by hydraulic pressure and 
caught in a weighed receiver. The tempera- 
ture of samples during pressing was main- 
tained at 50°C. and pressure was exerted 
slowly until it reached 9800 pounds per 
square inch (maintained for five minutes). 

Results obtained by the pressure method 
were compared with ratings on juiciness 
made by a committee of judges who based 
their ratings on organoleptic tests. As 
might be expected, judges were unable to 
detect degrees of juiciness accurately because 
“the kind of meat was found to influence 
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human pereeptions of juiciness.” The 
amount of expressible juice ranged roughly 
from 30 to 50 per cent of the original weight 
of the various meats. 

The authors believe that the method can 
be used to advantage, with fresh and cooked 
meats, to study the various factors which 
affect juiciness. In the meantime most of 
us will probably endeavor to use “‘pressure”’ 
of a different type, with the hope that we 
can induce our local meat dealer to find some 
beef, pork, or mutton, regardless of degree 
of juiciness. 


Extraction of Ascorbic Acid from Plant 
Materials 


The shortage of critical chemicals has al- 
ready forced many workers to modify certain 
laboratory procedures. Furthermore, the 
price of many critical reagents has made it 
difficult, if not impossible, for laboratories 
to conduct certain types of researches, owing 
to the cost of expensive chemicals. 

Workers whose food investigations involve 
large numbers of ascorbic acid estimations 
will be interested in the findings of Ponting 
(Ind. Eng. Chem. (Anal. Ed.) 15, 389 (1943)) 
which indicate that relatively inexpensive 
oxalic acid can be used as a substitute for 
metaphosphoric acid in the extraction of 
ascorbic acid from foodstuffs. 

Comparative studies were made with 
metaphosphoric and oxalic acid in the extrac- 
tion of ascorbic acid from fresh cabbage and 
from frozen lima beans, peas, broccoli, and 
strawberries. The results were the same 
with both acids and no losses of ascorbic acid 
occurred during the blending process. 
Metaphosphorie acid stabilized the vitamin 
in both cabbage and broccoli extracts some- 
what better than oxalic acid over a twenty- 
four hour period, but initial analyses, 
immediately following extraction, were in 
excellent agreement. 
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Toasted Thiamin 


Prior to the flour enrichment program the 
vitamin content of white bread was not con- 
sidered a matter of great dietary importance, 
but with the present emphasis toward en- 
richment, Downs and Meckel (Cereal Chem. 
20, 352 (1943)) considered it desirable to 
study the losses of thiamin during the 
toasting of bread. Unenriched bread, en- 
riched white bread, and 100 per cent whole 
wheat bread were used. With the particular 
toaster employed, thirty seconds of toasting 
was considered “‘light,”’ fifty seconds ‘‘aver- 
age,” and seventy seconds ‘dark.’ The 


losses were greatest with the unenriched 
white bread, amounting to approximately 30 
per cent with the seventy second toasting. 
With the breads richer in thiamin, approxi- 
mately 5 per cent of the thiamin was lost in 
thirty seconds, 12 per cent in fifty seconds, 
and 20 per cent in seventy seconds. 


Milk Irradiation and Vitamin Stability 

Although carotene, riboflavin, and vita- 
mins A and B, are known to be inactivated 
by ultraviolet light, it has been known that 
these vitamins are not destroyed when milk 
is irradiated to produce milk containing 135 
U.S.P. units of vitamin D per quart. Fuhr, 
Dornbush, and Peterson (J. Dairy Sci. 26, 
643 (1943)) now advance evidence to show 
that these vitamins are not destroyed when 
milk is :rradiated with increased amounts of 
ultraviolet light sufficient to produce a milk 
containing 400 U.S.P. units of vitamin D 
per quart. 


Recent Nutrition Books 


Biochemistry of the Fatty Acids and their Com- 
pounds, the Liquids. W.R.Bloor. Rein- 
hold Publishing Corp., N. Y. 1943. 
pp. 375. 

Wheat Studies of the Food Research Institute. 
Wheat Outlook and Policies. J.S. Davis. 
Stanford University Press. 1943. pp. 36. 
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